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PREFACE 



The results of some clinical studies made upon a series of 20 patients 
with hypophyseal disease observed before December of 1910 were at that time 
used as the basis of an address in the Harvey Lecture series before the New 
York Academy of Medicine. 

About an equal number of cases have come imder observation during 
the succeeding nine months, so that it has become possible to fill in some 
obvious gaps in the original series with certain clinical types of which we 
then had no satisfactory examples. Consequently these additional case 
reports — ^recognizable by the fact that the dates of admission to the hospital 
read subsequent to the time of the address — have been used in this amplifi- 
cation of the original manuscript. Unfortunately, while acquiring its adoles- 
cence the manuscript has so far outgrown its clothes as to preclude the pos- 
sibility of its incorporation in the annual volume containing the year's lec- 
tures, where a fragment only of the text will have appeared. 

Ehuing the present year, moreover, studies in conjunction with Drs. 
Goetsch and Jacobson on the carbohydrate metabolism of patients with 
hypophyseal disease have reached a point at which they can be used as a 
further aid in the recognition of certain of the more obscure constitutional 
states consequent upon glandular insufficiency. The results of these studies, 
which have also been incorporated, serve to support the views advanced at 
the time of the lecture regarding hypopituitarism and its relative frequency 
in many intracranial diseases. 

We are unquestionably approaching a stage in our knowledge when the 
classification or grouping of the cases, here employed as a provisional basis 
for clinical use, will no longer be necessary. However, it may temporarily 
serve others, as it has served us, and some one, it is to be hoped, will provide a 
more useful subdivision, if any subdivision at all is necessary. 

The rapid increase in the number of individuals suffering from grades of 
dyspituitarism which are observed and correctly diagnosed by physicians 
throughout the country convinces me more strongly than ever of the truth 
of the statement made some years ago, that there is every reason to believe 
that cases of clinically recognizable pituitary disease are at least as common 
as are cases of clinically recognizable thyroid disease. And despite the wide 
publicity among the profession of matters relating to dysthyroidism, it is 
unquestionable that in only a small proportion of the individuals afflicted 
with low grade functional disorders of the thjrroid is the nature of the malady 
appreciated. How much more this is true of pituitary body disorders needs 
no comment. 

There are few subjects in medicine which promise a wider overlap 
upon the fields of many special workers than this one of hypophyseal 
disease. From the frequent direct implication of the optic nerves by the 
glandular enlargement the ophthalmologist has often been the first to recog- 
nize these maladies. The neurologist's interest was early aroused through the 
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X PREFACE 

pressure disturbances on the part of the encephalon, and will be reawakened 
in view of the possible relation of epilepsy to glandular insufficiency. The 
gynaecological and genito-urinary clinics have long been frequented by the 
fat amenorrhceics and impotent males with hypophyseal disease; and the 
studies of Erdheim and Stumme will give the scientific obstetrician reason 
for hypophyseal study for years to come. The experimental and morbid 
anatomist has been aroused to renewed interest in the ductless glands, par- 
ticularly from the standpoint of their interrelational activity. The import- 
ance of forcing a knowledge of these states up>on the internist, and especially 
upon the pediatrician, is evident when we realize that except for the adult 
acromegalic conditions the manifestations of hypophyseal disease have been 
almost entirely overlooked; and now that organotherapy promises much for 
all cases of glandular insufficiency whether adult or infantile it will need no 
prodding to bring this about. Specialists whose activities are as divergent as 
are those of the actinographer and the physiological chemist are now called 
upon, not only to aid in matters of diagnosis, but it lies in their province to 
add materially to our further knowledge of the subject. To the general sur- 
geon duties now fall which a few years ago were entirely unanticipated — 
duties similar to those he has assiuned in the case of such thyroid enlargements 
as are productive of pressure disturbances. And needless to say, to the 
operating specialist in maladies of the nose and throat the subject is of prime 
importance, not only because the hypophysis itself abuts up>on his preserves, 
but for the special reason that there exists a phar3rngeal organ which may 
possibly be a not infrequent seat of disease and which may possess some 
physiological properties of importance to the organism. 

In presenting the original lecture at the invitation of the Harvey 
Society under my own name, I felt that I was acting merely as the spokes- 
man for my several assistants and co-workers in the Johns Hopkins Hospital 
and Hunterian Laboratory, especially Drs. S. J. Crowe, John Homans, Emil 
Goetsch, Walter E. Dandy and Conrad Jacobson. Such investigations as have 
been undertaken require the mutual industry of a group of workers. The 
task is not for an individual, and without cooperative devotion to the prob- 
lems concerned it would have been impossible to have made even oiu: little 
progress toward a better understanding of the function of the hypophysis 
in health and disease. 

I wish to express my deep obligation to Professor Halsted, in whose 
Surgical Service at the Johns Hopkins Hospital the clinical studies have been 
made; to Professor Welch and his associates of the Pathological Department 
for their generosity in giving my assistants and myself the privilege of mak- 
ing our own first-hand studies of the fatal cases; to Dr. F. H. Baetjer, the 
Actinographer of the hospital, and his assistants, Dr. Boardman and Dr. 
Waters, for their cordial collaboration. I am indebted to Mr. Louis S. Brown 
of the Massachusetts General Hospital for a number of the microphoto- 
graphs which accompany the text. To Miss Mary Brinkley, my secretary, 
I wish likewise to add here my acknowledgment of gratitude. 

Baltimore, September 15, 1911. 
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INTRODUCTION 

From various sources in recent years new facts have been unearthed 
both in clinic and laboratory which have thrown light on many heretofore 
obscure activities of the pituitary gland. As the archseologist is enabled to 
construct an historical background through the fortunate discovery of a few 
telling fragments, so may the physiologist venture to build up at least a 
provisional working hypothesis on the basis of a few suggestive findings. 

Needless to say, in either case such a background can at first be but 
roughly indicated. As is true of the painter^s canvas, preliminary studies 
must be made, patiently worked over, and altered from time to time, possibly 
even in their fundamental arrangement, if the superimposed details are ulti- 
mately to furnish a satisfying sense of proportion. 

Certain indelible lines which determine the final disposition of the back- 
ground for our present subject were long since drawn in. Thus the exist- 
ence of what we now speak of as an internal secretion was perhaps first 
experimentally demonstrated by Berthold's studies in 1849 on transplanta- 
tion of the cock's testis. The idea was given a further impulse by Bernard's 
classical investigations on hepatic function showing the existence of a secretion 
interne (glycogen) in addition to the known secretion externe (bile). In the 
same year (1855) appeared Addison's immortal monograph attributing a 
definite clinical syndrome to a destructive process of disease of the suprarenal 
capsules.* The relation of glands of internal secretion to disease being 
proven, Brown-S6quard's inestimable service (1869) in introducing the idea 
of organotherapy came in its natural sequence. The way was thus prepared 
for the concerted action of experimentalists, pathologists and clinicians, 
whose brilliant series of studies in the later years of the century resulted in 
placing our knowledge of the disorders of the thyroid gland and their eflfec- 
tive treatment almost on its present plane. 

The other glands have notably lagged behind, with the pituitary body 
at the tail of the procession. For though this structure was added to the 
group of so-called ductless glands by Liegeois some fifty years ago, its inacces- 
sibility has been sufficient to discourage investigation even were there no other 

* To be Fure, Graves and Basedow had preceded Addison in describing a malady 
which we now attribute to a functional disturbance of one of the glands of internal secre- 
tion, but it was not until long afterward that the full significance of the r61e played by the 
enlarged thyroid in the symptom-complex of exophthalmic goitre was fully appreciated. 
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2 PITUITARY BODY DISORDERS 

difficulties to be confronted. One important principle, however, underlying the 
whole subject of ductless gland disorders, namely that lesions of one gland 
affect the structure and function of others, was the outcome of studies made 
by Rogowitsch"' on alterations in the hypophysis due to thyroid extirpation. 
To this we shall return in the attempt which will be made to sketch in 
certain faint outUnes which may serve temporarily to piece together a num- 
ber of clinical states which on the ba^is of experimental investigations are 
seemingly due to disorders of hypophyseal functions. Let us first of all 
briefly see what are the more important facts that have been acquired 
in the laboratory.* 

ANATOMY OF THE HYPOPHYSIS 

Morphology. — The gland, varying somewhat in its configuration, is pres- 
ent in all vertebrates (Fig. 1). As shown first by Rathke (1838)"^ and elu- 
cidated by Mihalkowics (1875)"* it arises from an epithelial (ectodermic 



Fio. 1. — HtulUry gknd (niitiir*] giie) of msn rompuwl with that of the eommon "humpbacked " whiilc 
(megaptfira boOp«ii). 

rather than entodermic) pouch which buds off from the roof of the bucco- 
pharyngeal cavity (stomodeum). This pouch meets and partly envelops a 
corresponding prolongation (infundibular) from the adjoining base of the 
anterior cerebral vesicle, the tip of which becomes thickened into the infun- 
dibular body (neurohypophysia, or pars nervosa). By the subsequent forma- 
tion of the sphenoidal bone the lumen of practically all of Rathke's divertic- 
ulum except its tip becomes obliterated. This unobliterated tip of the pouch 
comes to enfold the infundibular body as a ball is held in a catcher's mitten. 

* Aa this lecture was primarily intended for those more eapeciaJly interested in clinical 
problems and who auppoaedly were less familiar with the anatomical and physialDgica] 
data upon which its conceptions were based, it seemed advisable to assemble certain facta, 
the rehearsal of which may be tiresomcly unnecessary for the laboratory workers who have 
more closely followed the progress of their acquirement. 
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ANATOMY OF THE HYPOPHYSIS 3 

The external epithelial surface of this mitten thickens so that it resem- 
bles more the proportions of a boxing-glove, the palmar surface of which 
adheres to the infundibular ball. Hence, when by surgical manipulations 
the infundibular ball is dislocated from its bed, the line of cleavage occurs at 
the situation of the cavity or cleft which represents the lumen of the original 
pouch and which serves to separate the purely epithelial anterior lobe from 
the posterior lobe, consisting of the infundibular body and its adherent epithe- 
lial investment, or pars intermedia. In the canine gland the two lobes can 
be readily separated by operative manipulations. 

The neurohypophysis itself is connected with the tuber cinereum by a 
stalk which varies in length in different species and which contains the 
infundibular recess of the third ventricle. In some species this recess projects 
far into the pars nervosa itself and there bifurcates widely. Hence in some 
of the lower vertebrates the posterior or infundibular lobe appears to be a 
true glandular organ — a "brain gland" — ^retaining its connection with the 
ventricular cavity. The ventricle, as we shall see, apparently represents 
the outlet for the posterior lobe secretion. 

This combined neuro-epithelial structure becomes enveloped in an ad- 
herent dural capsule and occupies the sella turcica. The dural capsule in man 
has an upper diaphragm which stretches from the four clinoid processes and 
is perforated for the passage of the infundibular stalk. It is capable of dis- 
tention upward under the diaphragm and laterally toward the cavernous 
sinuses; but any considerable enlargement antero-posteriorly can take place 
only with deformation of the bony sella itself. 

Histology.* — ^The anterior lobe (pars anterior; pituitary gland 
proper) is made up of columns of cells surrounded by large sinusoidal 
spaces into which the numerous arterioles entering the gland promptly break 
up. The cells themselves, as first shown by Flesch and Lothringer, are of 
two fimdamentally different types, styled, depending upon their staining 
aflSnities, chromophiles and chromophobes (neutrophilic cells). The chro- 
mophilic cells (subdivided by Schonemann into (1) eosinophilic or acidophilic 
and (2) cyanophilic or basophilic cells) contain granules which appear more 
abundant (Studnicka) on the side of the cells adjoining the blood sinuses, 
giving the characteristic appearance of a gland of internal secretion. Edin- 
ger,*® however, has recently claimed that there is actually an interposed lymph 
space between the cells and the sinusoid space. 

The three types of cells vary greatly in different parts of the gland in 
their relative number and disposition. The acidophiles are as a rule more 
abundant in the centre of the gland, where they tend to line the sinuses; 
the basophiles occupy the periphery. Hence the centre of the "normal" 
stained anterior lobe is more strongly eosinophilic than the outer portions. 
So many changes occur, however, in different physiological (not to mention 
pathological) states that it is often difficult to say whether the deviations 
shown by a given pars anterior are actually abnormal. Striking and charac- 
teristic rearrangements of the cells occur normally in certain states — in 
pregnancy, for example — and in conditions of supposed compensatory hyper- 



*An excellent presentation of the results of a thorough study of the comparative 
histology of the gland has recently been made by Frederick Tilney.**** 



4 PITUITARY BODY DISORDERS 

plasia induced by partial extirpations equally characteristic chaises in the 
histological picture (cf. frontispiece) may be brought about. 

It is a much-mooted question whether these cells with different staining 
affinities actually represent different types (Scaffidi, Gemelli, Erdheitn, et al.) 
or merely difterent stages of activity of the same type of cell (Saint-R^my, 
Pirrone, Thaon, Guerrini, Launois, Joris, et al.). Arguments might be ad- 
vanced for both sides. Benda in particular is inclined to the view of func- 
tional unicellularity. He regards the granular eosinophilic cells as those 
charged with secretion, and claims that they are numerically increased in 
acromegaly. Erdheim presents a strong case for the opposing side. He has 
pointed ouf that adenoma-like formations or clusters of cells of each of the 
three cellular types are often seen in the pars anterior, an adenoma of eosino- 
phile elements being characteristic of acromegaly. 

The posterior lobe comprises the pars nervosa (infundibular 
body: neurohypophysis) and its epithelial investment (pars intermedia of 
Herring), The investing epithelium, composed largely of neu- 



Fio. 2.— MeidRl BB^tIal_»eclipii of Mnine K,l«nd after [nje 
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trophilic elements, covers the greater part of the pars nervosa with a thin 
epithelial veneer (Fig. 2), which thickens into a mass of cells at the anterior 
part of the stalk. Here a fusion takes place between pars intermedia and pars 
anterior, the cells being of a transition type, the cleft no longer serving to 
separate them. Under certain conditions of activity the pars intermedia 
cells multiply and tend to form acini (Figs. 3 and 4) containing a faintly acid- 
staining colloidal substance, which under certain conditions appears (Gush- 
ing and Goetsch)" to discharge into the pars nervosa. At other times, 
notably in conditions of stasis, this "colloid" accumulates into cystic acini of 
varying size, and, becoming inspissated, acquires basic-staining properties. 
There have been many differences of opinion concerning the nature of this 
substance. It has been regarded as a product of cellular degeneration (Benda, 
Gemelli) and as a phylogenetic trace of a former external secretion (Erdheim). 
The pars nervosa consists of a meshwork of loosely placed neu- 
rc^lia (cf. Fig. 255) whose fibres radiate toward the infundibulum. In view of 
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the recognized physiological activity of extracts of this portion of the gland, 
its indifferent histological appearance has been the source of comment by 
many. However, between the fibres there appear to be spaces which under 
special circumstances contain faintly acid-staining, hyalin-like bodies which 
seem to arise either as a form of secretion from the cells of the pars inter- 
media or as an actual metamorphosis of migrating epithelial cells (Fig. 4). 

Methods of Secretion. — As stated, the histological appearances of the 
vascular pars anterior suggest a typical gland of internal secretion discharg- 
ing a statnable colloidal substance (Thaon)-'" directly into the blood stream. 
It is otherwise with 
the posterior lobe, 
which is compara- 
tively non- vascular 
and in the neurogliar 
meshes of which ex- 
ceedingly soluble 
colloidal or hyaline 
bodies are readily 
seen under suitable 
methods of fixation. 
These bodies were 
first thoroughly de- 
scribed by Herring 
(1908),'" who ex- 
pressed the opinion, 
based on histological 
studies, that they 
represented the prod- 
ucts of secretory 
activity. In the nor- 
mal animal they give 
an appearance of as- 
sembling near the tip 
of the infundibular 
cavity, into which 
they seem to dis- 
charge (Figs. 3 and 
5). Herring's views 

have been sustained . Fio, 3— EnlBrgement of Kjusred ana in Fig. 2. Showing upper md 

and amplified by a mBM onhcm^Bt point'lj/ P»V."nl=n<>fJAlo'MpB*BtMl*by cle?trroni 

studies by Gushing and Goetsch,'" who have claimed that the cerebrospinal 
fluid actually contains a substance with the properties of extracts of the 
posterior lobe itself. 

This possibility that the posterior lobe discharges into the cerebro- 
spinal fluid — an external secretion, therefore, in a certain sense — is a matter of 
such importance that much will be made of it in topics to be considered later 
on. Upon this view, some unexplained matters concerning the nature of the 
colloid follicles of pars intermedia are more easily understood. The pars 
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interniedia cells are capable of forming acini (Fig. 4) which discharge a semi- 
fluid, soluble product into the spaces of the pars nervosa, many pars inter- 
media cells actually wandering into the tissue spaces. Under certain con- 
ditions of stasis, or glandular involution, this secretory product becomes 
encysted, iaspissated and insoluble, just as in the case of the involutional 
colloid transformation which Marine ha.s described for the thyroid acini. 

Accessory Qlandules. — As might be anticipated from the method of 
development of the pituitary body, cell inclusions may persist an>'where 
between the infundibulum and the pharynx, owing to an incomplete invo- 
lution of Rathke's pouch. Indeed, an intact strand of tissue representing 
the original pharyngeal diverticulum — the so-called canaiia craniopharyngeus 
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—18 normal for some of the lower vertebrates, and more or less complete 
traces of such a structure, with a central perforation in the sphenoidal floor, 
sometimes persist even in adult man. 

In the tract of this canal and situated in the pharyngeal mucosa, a small 
epithelial body was found by Erdheim" (1904) and called the Rachendach- 
kypophyse. L&tet studies by Arai" (1907), by Civalleri" (1908), and more 
particularly by Haberfeld'" (1909), have confirmed Erdheim's discovery. 
In a systematic study of a series of 51 human subjects of all ages Haberfeld 
found with regularity a small glandular strand, varying from 1 to 7 mm. in 
length, situated in the mucous membrane just behind the alie of the vomer. 
This h? designated the "Hypophysis pharyngea." 



HYPOPHYSEAL PHYSIOLOGY 7 

We observe<l as a more or less constant anatomical feature of the canine 
and feline sellar floor a small centrally placed pit, and between the layers of 
the hypophyseal envelope of dura which fits into this depression Dandy and 
Goetsch'^ (1911) found another epithelial rest, called by them the para- 
hypophysis. This vestigial structure, composed of a cluster of chrom- 
ophobe cells, can almost always be demonstrated by serial sections, at least 
in the dog. Arai had previously noted the presence of the same or a simi- 
lar body in a single case. 

There exists, therefore, in some animals a cell inclusion which is a relic 
of the upper end of the obliterated pouch (Rathke), just as in man the "Rach- 
endachhypophyse" is a relic of its pharyngeal end. Both structures possibly 
possess some physiological significance. Naturally, as Erdheim'* has pointed 
out, a neoplasm may be expected, according to the theory of Cohnheim, to 
occasionally take its origin from such an anlage. 

Circulation. — The hypophysis is so placed as to have a most liberal 
blood supply — the very hub of the rete mirabile of the early anatomists. 
Curiously enough, the anterior lobe of buccal origin receives its supply from 
a number of small arterioles which pass down the infundibular stalk, whereas 
the posterior or infundibular lobe is nourished by a single artery which enters 
from below and behind. On developmental grounds one would expect the 
reverse arrangement. A certain portion of the pars intermedia alone receives 
a collateral circulation from both sources. The parahypophysis has its indi- 
vidual blood supply (Dandy and Goetsch®^). 

Sjonpathetic nerve fibres have been demonstrated (Dandy) pass- 
ing along these vessels to the gland — an important matter, as we shall see. 
Indeed, its extraordinarily well protected position, 
its presence in all vertebrates and persistence 
throughout life, its remarkably disposed and 
abundant blood supply, would of themselves be 
enough to stamp the hypophysis as an organ of 
vital importance. 

HYPOPHYSEAL PHYSIOLOGY 

The ancient view that the gland elaborated a secretion for the lubrica- 
tion of the nasal cavities was superseded in the past century, under the in- 
fluence of comparative embryology and the doctrines of evolution, by the 
still more erroneous conception that it was merely a vestigial relic, certainly 
of no great importance to the economy at least of the higher animals.* After 

* It is no more than just to recall the opinions of earlier physiologists, some of which 
prove to be near truths. It was the Galenic and Vesalian view that the gland secreted a 
mucous substance (pituita) which entered the nose — this it may actually dfo under certain 
conditions of disease. 

Vieussens, Sylvius and others considered that it was concerned in forming the cere- 
brospinal fluid — it at least adds something to this fluid. 

Richard Lower in a remarkable tract (Dissertatio de Origine Catarrhi, 1672) was the 
first to experimentally disprove the .Galenic doctrine. ''For whatever Serum is separated 
into the ventricles of the brain and tissues out of them through the Infundibulum to the 
Glandula pituitaria distills not upon the Palate but is poured again into the blood and 
mixed with it." 

Magendie regarded it as akin to a lymph gland which collected the cerebral lymph 
and passed it into the circulation — its pars anterior does discharge its elaborated products 
into the circulation, and the pars nervosa apparently contains certain intemeurogliar 
spaces resembling lymph channels 
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the publication of Marie's later papers (1888-89) in which the anomalies of 
growth characterizing acromegaly were shown to be associated with a 
pituitary tumor or hypertrophy, there was a widespread awakening of 
interest in the gland, leading to the discoveries to be enumerated. 

I. By Injection of Extracts. — (a) Acuie Effects. It was shown that 
intravenous injections of extracts of the whole gland even when boiled causes 
a long-continued rise in blood pressure due to the combined action of periph- 
eral vascular constriction and augmentation in the force of the heart- 
beat (Oliver and Schafer,'" 1895); 
that this property is confined to 
extracts of the infundibular lobe, 
primary injections of which slow 
and strengthen the pulse {Howell,'*' 
1898); that there may be a slight 
inaugural primary fall, probably due 
to a double substance, pressor and 
depressor, the latter being soluble 
in alcohol (Schafer and Vincent,'" 
1899). With large doses the de- 
pressor effect may be so marked as 
to mask the usual subsequent rise, 
which some {Silvestrini'") have 
failed to obtain.* The renal ves- 
sels appear to be exempt from 
the peripheral vascular constriction 
which causes the pressor response. 
On the contrary, the renal arteries 
dilate, and aft«r a latent period of 
constriction (Hallion and Carrion,'" 
1907) marked diuresis occurs {Mag- 
nus and Schafer'", 1901), due to a 
specific stimulation of the renal 
epithelium {Schafer and Herring,^ 
Fio. 5-Tip at mfuEdibui»r eavity in the doR. ^^^'^- ^he peripheral vascular con- 

Sbowiiig hyiilm muaea IHH] about to burst through Striction which CBUSCS the prCSSOr rC- 
the bulsiuE ependymB into the ventncle. Note , , ,. : 

giobuiBs of hy^n in posterior lob* (right) strcamim sponse depends more upon a direct 

toward ioluEdibular cavity. (Mug. 190 diamo.) .- ., i ii ^l 

action on the vessel walls than 
upon an excitation through the vasomotor centres (Salvioli and Carraro,'" 
1907). 

As a natural outcome of the knowledge of the action of the extract on 
the muscle coats of the arteries, it was observed that it produced uterine 
{Dale," 1906) as well as vesical and intestinal contractions (Bell and Hick," 
1909; Dale," 1909; Frankl-Hochwart and Frfihlich,'* 1910) and that it would 

* Thrre ia unquestionably great individual variation in these blood pressure responses 
to an equal dosage of extract for dilTerent animab of the same species. Furthermore, as 
was shown by Howell, the reaponBCs become less and leas pronounced with each repeated 
injection. Hamburger'" (1910) and Lewis, Miller and Matthews'" (1911) have shown, 
contrary to the experience of earlier investigators, that the pars anterior and pars intermedia 
also contain a pressor and depressor substance givinK responses similar ia, though less 
pronounced, except for the depressor effect, than those in the pars nervosa. 
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dilate the pupils of the isolated frog's eye (Cramer,"^ 1908); also that the 
serum of animals which have received intravenous injections possesses slight 
mydriatic properties (Franchini,^ 1910). Furthermore, injections of the 
extract lower the assimilation limit for carbohydrates and cause glycogen- 
olysis (Borchardt", 1908; Goetsch, Cushmg and Jacobson/^^ 1911). 

Hence the reactions of posterior lobe extract (infundibulin) bear a close 
resemblance to those of extracts of the adrenal medulla,* differing from them 
in the primary depressor and longer pressor response of the general circula- 
tion; in the slowing of the pulse after atropin or section of the vagi; in the 
constriction of the coronary and dilatation of the renal vessels, adrenalin 
having an opposite effect (Pal,^^ 1909); in the production of diuresis from a 
specific action on the renal epithelium; and in their direct action on the 
involuntary muscles rather than on the sympathetic nerve endings (Dale,®* 
1909). The direct effects of ''pituitin" (Parke, Davis and Co.) on the isolated 
intestine have been studied by Bayer and Peter** (1911). They call attention 
to a primary inhibition and subsequent augmentation of peristalsis with in- 
crease in tonus which they attribute to an excitation of the plexus of 
Auerbach. 

It has recently beea shown (Ott,^^"* 1910; Schafer and Mackenzie,"^ 
1911) that posterior lobe extracts contain a powerful galactogogue substance 
— more powerful than that possessed by corpus luteum extracts. 

The presence of the active principle in the cerebrospinal fluid has been 
claimed (Gushing and Goetsch,^® 1910) on the basis that corresponding physi- 
ological reactions may be obtained by the injection of slightly concentrated 
fluids of both man and animals. The anterior lobe is, relatively speaking, 
inactive, such reactions as occur with its extracts being attributable to 
traces of pars intermedia in the preparations. 

The view advanced by de Cyon,^®" that the hypophysis, serving as an 
auto-regulator of the intracranial circulation, is called into activity by me- 
chanical stimuU, has not been supported by others. As we shall see, however, 
it is quite probable that mechanical influences, such as cerebrospinal fluid 
stasis, may serve to activate the gland, either by direct pressure or by ex- 
citation of its nerve supply, so that with this interpretation some of de Cyon's 
hypotheses may become more generally accepted. 

(b) Chronic Effects. — Repeated subcutaneous injections of sterile 
extracts or emulsions of the whole gland or of the posterior lobe alone given 
subcutaneously are apt to lead to emaciation (Fodera and Pittau,^ 1909); 
(Crowe, Gushing and Homans,^* 1910), indicating a stimulus to metabolic 
processes — a condition, as we shall see, the reverse of that effected by partial 
extirpation leading to states of insufficiency (Fig. 6). Extreme hepatic degen- 
erations with cellular necrosis are often seen in animals subjected to oft- 

* The similarity of the reactions of adrenalin and posterior lobe extract and the fact 
that they are both presumably present in the blood stream should make pause those who 
are accustomed to attribute to adrenalin alone the presence in the blood of a substance 
which has pressor qualities and which acts on unstripped muscle fibre. It is of interest 
that J. M. O'Connor (Ueber Adrenalinbestinmiung im Blutes. Munchen. med. Wchnschr., 
1911, Iviii, p. 1433) has noted that the action of blood serum is greater on the rabbit's 
uterus than is the action of an epinephrin solution of the same concentration : and further, 
that while epinephrin inhibits the mtestine, blood serum containing an equal amount of 
this substance stimulates it. He suggests that some other substance with similar properties 
must be present. In all Ukehhood it may prove to bo infundibulin. 
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repeated injections of posterior lobe extract (Carraro,** 1908). In our experi- 
ence corresponding injections of pars anterior extracts lead to no especial 
changes— an argument which indirectly favors the view that acromegaly, 
for example, is due to some perversion of secretion rather than merely to 
an excess of the normal secretion. 

Claselli" (1900) noted no effect on growth after long continued injections 
of whole gland glycerine extracts. Others {CeHetti," 1907; Sandri,'" 1909; 
Etienne and Parisot,'^ 1908) have noted retardation of skeletal growth with 
epiphyseal changes. In all likelihood these are posterior lobe effects. Ath- 
eromatous changes in the aorta similar to those ascribed to frequent injections 
of adrenalin have been described (Baduel,* 1908). Certain changes take place, 
furthermore, in all of the ductless glands, 
~ ~ one of the most notable, observed by 

R^non and Delille in rabbits, being simi- 
lar apparently to the cellular desqua- 
mation and hyperplasia which we have 
observed in the canine thyroid after total 
extirpation of the hj-pophysis (Fig. 7). 



. II. By Ingestion of Extracts-^Feeding the gland over long periods of 
time is a laborious and uncertain performance. It has been supposed not to 
influence growth in any positive manner, though in some cases it has seemed 
to retard it (Caselli," 1900.) Naturally, to simulate in any striking way the 
effects of hyperpituitarism, the experiment must be carried out in young ani- 
mals, with controls preferably from the same litter. Sandri's experiments^^^ 
(1909) in this direction, on feeding young rats with bovine anterior lobe, 
were quite negative, whereas posterior lobe feeding arrested development — 
an effect attributed to the toxicity of the active principle. In Scha,fer'8 
similar experiments,"' on the other hand, the average measurements of the 
animals in whose food powdered whole gland was mixed exceeded those of 
I he controls 



HYPOPHYSEAL PHYSIOLOGY 11 

Oui results (Goetsch and Gushing, unpublished) with the canine have 
been largely negative. Of a litter of three puppies a few weeks old, one, 
the largest, was partially hypophysectomized, one was fed daily over a period 
of nearly nine months with powdered extract of the whole gland in 3-grain 
doses: the third and smallest was kept as a control. The control finally 
exceeded the fed animal in height, the latter showing no changes which could 
be ascribed to the opotherapy. The hypophysectomized animal remained 
undersized but outweighed the others, owing to an early acquired obesity. 

It is possible that the administration of anterior lobe alone may be essen- 
tial to the success of such an experiment, inasmuch as posterior lobe extracts 
appear so definitely to break down rather than to build up tissue. 

III. By Glandular Transplantations. — As in the case of the thyroid so 
with the hypophysis, futile attempts have been made to simulate the chronic 
clinical states due to increased functional activity by glandular implantation. 
When one of the ductless glands is sufficiently active for the animaFs 
needs, it is probable that another gland of the same sort from another animal 
of the same species will undergo absorption after implantation and will appear 
to remain functionally active only for so long a time as may be required for 
the tissues of the host to absorb the products of secretion which it may pre- 
viously have contained. The effects, therefore, of such an implantation are 
merely comparable to the slow subcutaneous administration of an equal 
amount of glandular extract. 

On the principle formulated by W. S. Halsted^*^ and based on his parathy- 
roid studies, an existing "physiological deficit^* is one of the essentials for a suc- 
cessful organo-transplantation. Thus, Crowe, Gushing and Homans observed^^ 
that the life of animals after a total hypophysectomy could be prolonged by 
the inmiediate reimplantation into the cerebral cortex of the excised gland, 
the transplant showing histological evidences of viability for at least a month. 

Apparently in the absence of such a previously established deficit, gland- 
ular transplants will not remain viable. Glairmont and Ehrlich,^^ for example, 
found that isotransplants into the spleen became completely absorbed. 
Schafer^^* likewise was unsuccessful in establishing permanent grafts, though 
the hosts showed a temporary diuresis "due to absorption of the diuretic sub- 
stance which the transplanted pituitary contained, or perhaps to a temporary 
functioning of the implanted organ preceding this degeneration." In Exner's'^ 
experiments on rats transplantations were made of several glands taken 
from young animals, and the hosts appeared to show for a short period an 
increase in growth and weight, compared with control animals. Here, also, 
this was probably the result of slow absorption of the secretory products 
which the implanted glands already contained. However, the results of 
these various transplantation experiments suggest some therapeutic possi- 
biUties for this method, inasmuch as the slow absorption of the secretion 
which the transplanted organs contain may be an effective means of admin- 
istering the active principle, and at least will be comparable with the sub- 
cutaneous injection of the crushed gland; and in case the host is actually 
suffering from a physiological deficiency it is not impossible that fragments 
of glandular tissue may survive and remain permanently active (cf. p. 320). 

Thus the clinical manifestations of overgrowth presumably due either to 
an oversecretion or to a perversion of glandular activity have not been conclu- 
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sively reproduced either by repeated injections of extracts, by the continued 
ingestion of glandular substance, or by isotransplantations. 

IV. By Extirpation Methods. — Inasmuch as Marie and Marienesco had 
been led to believe that the syndrome acromegaly was due to hypophyseal 
insufficiency, attempts to reproduce conditions of skeletal overgrowth by 
glandular extirpation were made at many hands by various operative methods 
of approach (intra- and extracranial) on various species (dog, cat, frog, 
chicken, rabbit, tortoise) and by diverse methods of mutilating the gland 
(curette, cautery, acids).* We now understand why these attempts signally 
failed. However, during the progress of the experiments it was observed by 
some (Vassale and Sacchi : Paulesco) that complete removal or destruction 
of the gland led, in the course of a few days, to a peculiar train of symptoms 
(cachexia hypophyseopriva) with tremors, fibrillary twitching, arching of the 
back, insensitiveness, slow pulse and respiration, a terminal abrupt fall in 
body temperature, and apathy passing into coma and death. 

Though there have been many opponents to the view suggested by these 
findings, that at least a viable fragment of the gland is essential to the long 
maintenance of life, the studies of Paulesco^''' (1906) of a long series of ani- 
mals operated upon by a perfected method, corroborated by postmortem serial 
sections of the infundibular region, would seem to establish the fact beyond 
peradventure. The onset of the acute symptoms was shown to depend on 
the loss of the anterior rather than on the loss of the posterior lobe. 

Paulesco's main contentions were fully supported by subsequent studies 
in the Hunterian Laboratory by Reford, Crowe, Gushing, Romans and 
Goetschf. In the course of their experiments, which have comprised more 
than 200 hypophysectomies, it was observed^^ that puppies survived a total 
extirpation longer than did adults (adults 3 to 5 days, puppies 10 to 30 days), 
possibly due to the greater functional adaptability in early life of some acces- 
sory glandule such as the Rachendachhypophyse of Erdheim or the dural 
parahypophysis of Goetsch and Dandy. It was found^* that life could be 
prolonged (spared?) by an immediate transplantation of the removed gland; 
that in all recovered cases, in agreement with Paulesco, a viable fragment of 
anterior lobe was invariably present, though not always visible to the naked 
eye; that animals with a remaining fragment of pars anterior temporarily 
insufficient to support life could be tided over a period of threatened cachexia 
hypophyseopriva by subcutaneous injections or by the ingestion of anterior 
lobe extract; and that removal of the posterior lobe alone led to no definitely 
recognizable symptoms, it being fully realized that a fragment of pars inter- 
media was inevitably left adherent to the stalk even in the most complete 
total extirpations. 

*These researches have been fully reviewed by Paulesco*'''' and by Crowe, Gushing 
and Homans.** 

tAschner,' it must be confessed, has opposed the view of essentiality of the gland to 
life. He is inclined to attribute the fatalities to some injury of hypothetical nerve centres 
of the infundibular region. As Biedl points out, the operative method Aschner employed 
is open to criticism, and the same objection may be raised in the case of GemeUi's ex- 
j)eriments.*^ 

This criticism also holds for the experiments recently reported by Handelsmann and 
Horsley."* The early fatalities in practically all of their total extirpations they attribute 
to shock, haemorrhage, infection or oedema cerebri — complications from which our canine 
series has been almost exempt and which could easily obscure symptoms of apituitarism. 
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Contrary to Pauiesco, mere separation of the hypophyseal stalk, dis- 
connecting the gland from the infundibular attachment, was not found to be 
necessarily fatal, for under these circumstances, though the circulation of the 
pars anterior is largely cut off, sufficient circulation may persist to keep viable 
enough of the structure to maintain life, and fragments of functionating 
pars intermedia necessarily remain. These animals behave like those experi- 
mentally deprived of the posterior and a part of the anterior lobe. 

Experimental Hypopituitarism. — Of more interest and importance than 
the acute conditions mentioned above were the constitutional disturbances 
observed in animals which had recovered after partial hypophysectomies— 
disturbances which simulate some of the clinical syndromes observed in man,* 
those which deserve chief note being a widespread adiposity, nutritional 
changes in the skin and its appendages, disturbance of carbohydrate metabo- 
lism, of body temperature, of growth and of renal secretion. Sexual inactivity 
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or actual atrophy of the reproductive glands was observed; and indeed 
modifications in most of the other ductless glands proved to be histologically 
demonstrable. 

Some of these experimentally acquired manifestations of hypopituitar- 
ism may justify a more detailed discussion, for many of them, as will be seen, 
occur in the clinical states to be described; and it was these findings 
that gave the fir-st experimental proof that certain 
heretofore recognized clinical syndromes are a 

•In our earlier paper (Crowe, Gushing and Homaiis, May 1910) too great stress, we 
fear, was laid upon the anterior lobe deficiency as the chief agent in producing all of these 
manifestations. The later studies (Goetsch, Gushing and Jacobson, June 1911) on car- 
bohydrate tolerance have brought the effects of posterior lobe deficiency into greater 
prominence. 
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consequence of lessened glandular activity. Both 
Biedl and Aschner have since noted corresponding post-operative constitu- 
tional disturbances. 

Cutaneous Changes and Adiposity. — A number of animals in our 
first series (1908-1909):" having recovered after partial extirpations, were 
observed to grow very obese. In one instance an adult bitch, after frag- 
mentary anterior lobe removal combined with stalk division, nearly doubled 
her weight, and similar tendencies were shown by other individuals of the 
series, the majority of whom were adulte {Figs. 8 and 9). Correspondingly 
striking examples, however, occurred in the second series (1909-1910)"" in 
which puppies were the usual subjects (Figs. 10, 11 and 12). 

The deposition of fat proves to be widely distributed, not only in the 
subcutaneous tissues but in many of the organs of the body, there being a 
special tendency toward a fatty 
change in the liver and in many 
of the ductless glands (adipositas 
universalis). The fat does not 
seem to be tender and no 
isolated lipomata have been 
observed. 

In a number of animals, 
particularly of the second series, 
peculiar boggy, recurring cede- 
mas wereobservod^nthepaws, 
over the face, in the submental 
region. There is often a defi- 
nite change in the skin, which 
seems dense, dry and less mov- 
able than is usual. The htur be- 
comes bristly and tends to fall 
out in patches — changes not 
unlike those seen in experimental 
myxcedema (hypothyroidism), 

DlSTUaSANCES OF BODT 

Temperature. — With any con- 
siderable degree of hypophyseal 
F.a-io.-F-t.u-d™.ed^.mjn.^=.^o^^the^ieft, compared deficiency a Subnormal tem- 
perature is the rule. In states of 
cachexia hypophyseopriva the temperature becomes greatly lowered, and in 
fatal cases may fall abruptly during the last twenty-four hours, often nearly 
to room temperature — as low as 18° or 20° C. in some cases." Under these 
circumstances it is possible to approximately restore the normal body tem- 
perature by applying external heat, but this has an unfavorable effect and 
appears to hasten the end. 

In the experimental states of chronic hypopituitarism the temperature 
ranges a degree or so below normal. In some animals in this state in whom 
symptoms of cachexia were threatened it was observed that the lowered 
temperature would be raised either by the ingestion or subcutaneous injec- 
tion of hypophyseal whole gland extract. Injections of extracts of other 
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ductless glands did not have a corresponding effect, nor did the hypophyseal 
extract in equal dosage elevate the temperature of a normal control animal. 
It was further found that a thermic reaction occurred only 
upon the injection of pars anterior preparations 
in cases of anterior lobe deficiency. This thermic response 
to injections of boiled anterior lobe extracts has been used, as we shall see, 
as a clinical test when states of anterior lobe deficiency are suspected (cf. 
Cases XII, XVII and XXXVI). 

With the lowering of temperature, the pulse rate and r e s p i r a- 
t i n are apt to be slowed and the blood pressure is often consider- 
ably lowered. 

DiSTURB.\NCEa OP Gbowth. — A suggestive retardation of development 
after an hypophysectomy was noted by Caselli" (1900), denied by Fried- 
mann" (1902) and observed again by 
Fichera'' (1905) after his operations on 
chickens. In addition to the tendency 
to adiposity, a number of the puppies 
in our earlier (1908-1909) series failed 
to attain their expected stature after 
a partial hypophysectomy. 

In the fall of 1909 further studies 
directed toward this particular prob- 
lem were undertaken in the Hunterian 
Laboratory by Emil Goetsch. For 
example, three terrier puppies from the 
same litter were selected for a growth 
test. A, the largest of the three, was 
hypophysectomized, all but a fragment 
of the pars anterior being removed; B 
was fed daily upon whole gland extract; 
C, the smallest of the three, was inten- 
tionally selected as the control. The 
hypophysectomized animal (A) out- 
stripped the others in weight, and, 

though lively, became very fat and ^ nioiHhl'*ord'''^''""— ''d''il''"i'.'i''''u^Braiieei' 
pudgy (Figs. 10 and 1 1). The skull and mtu^^ad «.uX w^sotiie" ' ' ■"'' ""■ ■ 
paws were noticeably small. Both B 

and C, however, rapidly outstripped A in length of limb and body; C, as 
stated above, finally exceeding B (the animal subjected to organotherapy) 
in all dimensions. 

Though the X-rays of the long bones of these animals showed, in the case 
of A, a certain amount of epiphyseal thickening and a tendency to delayed 
ossification, the changes were not particularly striking and the bones did not 
exhibit any such definite abnormalities as Klose and Vogt'" have described 
after thymectomy in the puppy — changes which suggest experimental 
rachitis. Aschner* observed similar growth retardations in the partially 
hypophysectomized puppies in his series. 

Mental Changes.— We have observed a degree of mental dullness, 
often with irritability, in a number of these animals. In the experiment 
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mentioned above, it was soon apparent that A, though inclined to play with 
his fellovre, was handicapped not only on account of his ponderous size but 
also through deficient mentality. Several times in the excitement of a rough 
and tumble play he had epileptic fits. Similar occurrences were observed in 
animals of other series. One partially hypophysectomized puppy was simple 
and foolish. These animals are often strikingly insensitive to pain stimuli. 
It seems quite probable that some of the psychic disturbances to be 
described in clinical hypopituitarism may be due in many cases to the glan- 
dular deficiency rather than to the 
possible pressure effects of a growth 
on the cerebrum itself. 

Alterations in Carbohydrate 
Tolerance. — There has been much 
confusion not only in regard to the 
glycosurias related to ductless gland 
disorders in general, but more par- 
ticularly in regard to those of ence- 
phalic, and possibly of hypophyseal, 
origin. In our earlier experiments, 
though the presence of sugar was oc- 
casionally observed in the urine after 
the canine hypophysectomies, not 
until the studies with Goetsch and 
Jacobson"^ were directed specifically 
toward this matter was it found that 
a transient melHturia almost invaria- 
bly followed any procedure which led 
to contusions of the hypophyseal 
stalk. This led us to believe at first 
that a condition of relative carbohy- 
drate intolerance would be demon- 
strable after partial extirpations, and 
a long series of tests were made, dis- 
closing, however, quite the opposite 
condition, 
r,.. i2.-E„™....i k,„opi«.ri.. 1. .. A"*' the hypophy«iotomy a 

8 montiu old Duppy., four moDtba after opetm- temporary Spontaneous glycosuria 

tion, the BnimBi, t&ough adipon, MmBining uoder- , , „ , ,i j i 

siMid iind infBDtiiB. would usually cnsuc, followed by a 

short period during which the assimi- 
lation limit was below normal. Subsequently the animals would gradually 
acquire such a tolerance for sugars that it often proved difficult to produce 
alimentary glycosuria with such amounts of glucose or cane sugar as could be 
retained when administered with a stomach tube. From these results it was 
natural to suppose that the operative manipulations had dislodged some glyco- 
genolytic substance into the circulation, occasioning the temporary glycosuria, 
and at the same time had checked the further elaboration of this substance, 
with the ultimate production of a state of over-tolerance for sugars. 

Having come to believe in the truth of Herring's suggestion that the 
posterior lobe discharges its secretion via the pars nervosa into the ventri- 
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cles, it was conjectured that the acquired carbohydrate tolerance in these 
animals bore some relation to the op>erative removal of this lobe. This was 
confirmed by Goetsch, who found that a subcutaneous or intravenous injec- 
tion of posterior lobe extract coincident with the administration of amounts 
of sugar below the established assimilation limit would cause a glycosuria. 
It was shown to be possible, after determining the post-op>erative assimila- 
tion limit, to give enough posterior lobe extract to produce mellituria with 
the same quantity of carbohydrate which had been established before the 
operation as the measure of the animal's normal tolerance. 

It had been observed by Borchardt (1908)^^ that injections of whole 
gland extract in rabbits would usually cause glycosuria, and though Fran- 
chini (1910)^* could not substantiate his findings, we can most emphatically 
do so with regard to infundibulin. Intravenous injections in the rabbit of 
posterior lobe extracts in .05 gram doses or of 2 cc. of a 20 to 1 concentration 
of cerebrospinal fluid will almost without exception occasion hyperglycsemia 
and abundant glycosuria. 

Diuing the course of our experiments it was noted that the animals 
deprived of the posterior lobe rapidly put on weight during the consecutive 
days of sugar feeding when the assimilation limit was being determined; 
and the same thing, it may be said, has been observed in the clinical cases, 
in the study of which we have made wide application of these findings. It 
may be added that later (unpublished) studies with Jacobson have shown 
that concentrated cerebrospinal fluid possesses the same sugar-tolerance 
lowering properties as posterior lobe extracts themselves. 

The following interpretations seem permissible : Normal posterior 
lobe activity is essential to effective carbohydrate 
metabolism. An intravenous injection of posterior 
lobe extract produces gly cogenolysis, and its con- 
tinued administration in excessive amounts leads to 
emaciation. A diminution of posterior lobe secretion 
occurring in certain conditions of hypopituitarism 
(whether experimentally produced or the result of disease) leads to an 
acquired high tolerance for sugars, with the resultant 
accumulation of fat. 

We shall see that the acquired degree or tolerance for sugars is not only 
of possible value from a diagnostic point of view as a measure of posterior 
lobe activity, but that it also offers a suggestive therapeutic lead for rational 
opotherapy. 

Urinary Secretion. — In view of the known diuretic effect of posterior 
lobe extracts, it might be anticipated that the removal of this part of the 
gland would diminish the urinary output. This, however, has not been ob- 
served in our experiments. A transient polyuria occurs in nearly all of the 
animals,** particularly after operations which have necessitated stalk manip- 
ulations, due presumably to the same influences which occasion the tempo- 
rary glycosuria — in other words, to the liberation of an excess of posterior lobe 
secretion. The polyuria and glycosuria, however, do not seemingly go hand in 
hand, for in many instances the former persists even when the tolerance for 
sugar has become abnormally high. Animals which, under pre-operative con- 
ditions, pass an average of 200 cc. often excrete from three to five times that 
2 
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amount — a veritable diabetes insipidus. A corresponding condition 
occurs, fiuiihermore, in many of the clinical cases, as will be pointed out. 

Secondary Changes in Other Ductless Glands. — Experimental hy- 
pophyseal deficiency leads to polyglandular lesions — indeed, to apolyglan- 
dular syndrome, if one wishes to so designate it. In states of canine 
hypopituitarism, however, the physical examination of the other ductless 
glands during life is restricted largely to the evidences of testicular or ovarian 
activity or inactivity. Certain of the males in our 1908-1909 series, after 
partial posterior lobe extirpations showed manifestations of persistent 
sexual excitation — an observation which we as yet are unable to satisfactorily 
account for. 

On the other hand, the majority of the animals with more complete 
extirpation, particularly those which evidenced a tendency toward obesity, 
showed the reverse condition. Of the adults, the females — some of them 
kept under observation for nine months — never came in heat; the males were 
quite anaphrodisiac, a number of theui ultimately acquiring a definite tes- 
ticular atrophy (Fig. 8). The puppies, both male and female, usually re- 
mained sexually infantile.* This has been confirmed by Biedl and by Aschner. 

Histological Studies of the organs in these states of experimental 
hypopituitarism served to show, what we have found to be true of primary 
hypophyseal disease in man, that in addition to the fatty changes which are 
particularly noticeable in the liver, more or less definite alterations occur 
throughout the whole ductless gland series. After some of his hypophysec- 
tomies an hypertrophy of the thyroid was observed by Caselli, and in our ex- 
perience the gland in the acute stage of the experimental lesion is often the seat 
of active hyperplasia (Fig. 7) and in the later stages is somewhat enlarged and 
colloidal. A persistent thymus is often demonstrable. The adrenal medulla 
is frequently hypertrophic, and the cells of the zona f asciculata often show an 
extreme fatty degeneration. The genital organs of the female puppies re- 
main infantile and the ovaries show but few forming Graafian vesicles; the 
testes of the male puppies likewise show the persistence of a preadolescent 
type of tubule and the Leydig cells appear to have undergone a lipoid meta- 
morphosis. Special studies by Goetsch have demonstrated the existence of 
alterations in the pancreatic islets and in the secretory cells immediately 
adjoining them. 

It appears, therefore, that in consequence of experimen- 
tally induced hypophyseal deficiency marked 
changes occur in the histological picture of many 
if not of all of the other ductless glands. It is, of 
course, well known that alterations occur in the reverse direction; for ex- 
ample, in the hypophysis after castration (Fichera,** Tandler,^" et al.) or thy- 
roidectomy (Rogowitsch,^*^ Herring, ^^e^oZ.), especially in young animals; and 
we have observed definite changes in the posterior lobe after pancreatectomy. 
However, it may be said that the secondary alterations occurring in the duct- 
less gland series seem to be more pronounced when induced by a primary 



*It is interesting that the male puppies who do not acquire their secondary sexual 
characteristics usually continue the infantile habit characteristic of both sexes of squatting 
during micturition. "Leg lifting," according to breeders, is an expression of male ado- 
lescence. 
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hypophyseal lesion than after corresponding lesiqns of any other member 
of the series. 

Our first experiences, therefore, with hypo- 
p hy sec t omi z ed adult canines deprived of all but 
a fragment of the pars anterior disclosed a 
clinical syndrome with adiposity, increased 
sugar tolerance, lowered body temperature and 
reversive sexual changes as its chief features. 
Later experiences, with the production of cor- 
responding hypophyseal defects in puppies, dis- 
closed a similar syndrome, with a persistence 
of sexual infantilism and the additional factors 
of skeletal undergrowth and evident psychic 
disorders. The latter condition, as corroborated by Aschner and Biedl, 
corresponds, as we shall see, with the human typus Frohlich: the former is 
the experimental counterpart of what will be recognized in man as an adult 
form of this syndrome — hypopituitarism originating before adolescence versics 
hypopituitarism originating subsequently. 

PATHOLOGY OF THE HYPOPHYSIS 

Aside from the recognition of an occasional gross lesion — gumma, tuber- 
culoma or neoplasm — ^postmortem studies have notoriously failed in the past 
to furnish any satisfactory interpretations of the diverse histological changes 
which the pituitary body obviously undergoes. The reasons are not far to 
seek. In the first place, the inaccessibility of the gland has so discouraged 
investigation that it has rarely been studied in a long series of autopsies with 
the motive of correlating its given cellular alterations with a specific group 
of maladies. It is necessarily altered by most of the conditions in themselves 
the cause of death — by infection, by trauma — and certainly in almost all 
diseases of the nervous system. Its appearance changes markedly at different 
ages and during critical physiological periods — in adolescence, during preg- 
nancy, at the climacteric, and probably in other states. As has been suggested, 
too, diseases primary in any other member of the ductless gland series lead 
to confusing secondary changes in the hypophysis itself; and the obvious 
need of investigating the various accessory glandules still further complicates 
the matter. 

Then again, there has been no uniformly established method of section- 
ing the gland so as to include its various anatomical subdivisions together 
with the infundibular stalk. This important structure is usually broken 
when the brain is removed, leaving the pituitary body proper to be dug out 
as an isolated organ. Sections taken at random encourage misinterpreta- 
tions. Thus in the usual gland a section through the centre of the pars ante- 
rior may show a seeming increase of eosinophiles while others nearer the 
periphery show a preponderance of basophilic elements. Particularly in the 
case of the posterior lobe, an estimate of conditions can be obtained only by a 
median sagittal section including the stalk, and, owing to the extreme solu- 
bility of the hyaline bodies, the greatest care must be exercised in handling, 
fixing and staining the tissues, with possible recourse to the study of frozen 
sections. 
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The average histologist quickly recognizes what is designated a ''normal" 
thyroid gland, though actual hyperplasias or colloidal resting stages may 
really represent the physiological normal for the conditions existing at the 
time. However, in the case of the hypophysis the variations, particularly of 
pars anterior, are so kaleidoscopic that there seems to be no fixed adult type 
of ''normal" gland — at least no type which can be pointed out as represent- 
ing the hypophysis of perfect adult health and past freedom from the many 
diseases which are capable of modifying its appearance. 

Many of the so-called tumors of the gland itself are in all probability 
mere hyperplasias, and again, many neoplasms considered to be of hypophys- 
eal origin actually arise from a neighboring anlage (sphenoidal or infundibu- 
lar) but have so compressed or flattened the gland that it easily escapes 
detection. 

Confusion reigns in what appears to be the simplest of all problems, that 
of anterior lobe hyperplasia, the state of activity supposedly responsible for 
the skeletal overgrowth of acromegaly and gigantism. The condition obvi- 
ously may exist without a great enlargement of the gland, just as Graves* 
disease may exist without great thyroid enlargement. Arnold^ and Ponfick^' 
have reported cases of acromegaly with glands ''normal" in all respects. 
Certainly no tumor with consequent enlargement of the sella is necessary. 
There is no unanimity of opinion as to the corresponding histological picture, 
though Benda and Dean Lewis have made a strong plea in favor of a multi- 
plicity of eosinophilic elements, which Erdheim believes to be commonly 
gathered in adenomatous clusters. Unfortunately for this determination it 
has not been possible, as in the case of the functional hyperplasias of the 
thyroid, to study the changes in the making, and the findings after the natural 
death of an acromegalic or giant may actually represent a condition of late 
inactivity rather than the presupposed hyperplasia of the gland.* 

A better knowledge of the alterations which occur under the influence 
of various physiological states, such as Erdheim's^* important investigations 
have given us for the gland in pregnancy (p. 234), will doubtless be required 
before we can attempt to interpret the changes occurring in disease. Aid will 
come, too, from the study of such alterations in the nature of compensatory 
hyperplasias as follow partial extirpations. Our studies of the changes which 
occur in the posterior lobe after the experimental obstruction of the stalk or 
after inducing an experimental hydrocephalus, he in this direction and have 
enabled us to appreciate better than we otherwise could have done the histo- 
logical alterations in pars intermedia and nervosa which occur in many condi- 
tions of intracranial disease in man, particularly in those relating to the 
invasion of pars nervosa by the investing cells. 

As will be pointed out later, in every case of increased 
intracranial tension, from whatever source, there 
probably occur secondary changes in the hypophy- 
sis, often with gross deformations and resultant 
functional disturbances which frequently elicit 
recognizable clinical manifestations. 

* What we have come in the Hunterian Laboratory to regard as a compensatory 
anterior lobe hyperplasia is indicated in the frontispiece, but we do not wish as yet to commit 
ourselves definitely in this matter. 
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Chemical studies, likewise, have as yet taught us little, though doubtless 
from them most is to be expected. It is thought that the gland contains 
phosphorus and calcium in relatively considerable amounts. Traces of choline 
have been demonstrated as in other organs (Gautrelet).^ 

In view of a fancied histological resemblance between tho pituitary and 
thyroid glands, iodine has been looked for and has been thought to be present 
by Schnitzler and Ewald.^^ Halliburton, Candler and Sikes,**^ however, 
failed to substantiate their findings, and in a series of 22 human glands Wells^^^ 
found traces of iodine in only three instances, in which iodine had been 
administered therapeutically. Even in the glands of thyroidectomized sheep 
Simpson and H^mte^^" found no iodine, its absence being used as an argu- 
ment against the view of an hypophyseal compensatory hypertrophy under 
these conditions. 

The active principle of the posterior lobe is unaffected by boiling and is 
soluble in water and salt solution (vide the cerebrospinal fluid). It has been 
shown (Schafer and Vincent)"^ that the depressor substance is soluble in 
alcohol and ether as well as in watery solutions, whereas the pressor substance 
is soluble only in the last. It is claimed, too, that the active principle has a 
chemical kinship with adrenalin. However, it has been shown (Schafer and 
Herring)^^® to be dialyzable through parchment paper, and the gland does 
not yield a crystallizable body when subjected to processes similar to those 
used for obtaining the active principle of the adrenal medulla. Schafer and 
Herring showed, furthermore, that it is not destroyed by a 24-hour immersion 
in gastric juice nor by an 18-hour treatment with trypsin. It is not affected 
by reducing agents, such as the addition of ammonium sulphide, with the 
evaporation and extraction of the residuiun in water. The same is true 
after treatment with zinc and hydrochloric acid. 

The substance, therefore, is not protein, as it withstands boiling tempera- 
tures; it is not adrenalin, as it has different reactions; not thyreoidin, as it 
contains no iodine. Only when the active principles of anterior and posterior 
lobe have been isolated * and synthetized may we expect further great strides 
in our knowledge of this gland, and the same is true, indeed, of other members 
of the ductless gland series. As Halliburton says: **It is probably but a 
matter of time before biochemists make themselves acquainted with the 
hormone (or hormones) it contains.'' 

There is no established therapeutic dosage either for the fresh glands or 
their prepared extract, given by mouth or subcutaneously. Experiments to 
establish the toxicity of extracts have shown that different individuals vary 

* Extracta of the whole or of large parts of the gland have been variously termed 
vituUinj hypophysin and infundihxdin. It would possibly be best to reserve the term pituitin 
for extracts of the pars anterior or anterior lobe proper, and inf undibulin for extracts of the 
pars nervosa or infundibular lobe proper. The term hypophysin might be reserved to indi- 
cate extracts of the whole gland. 

T. B. Aldrich {Proc. Am. Physiol. Soc.y 1907-8, xxiii) has succeeded in separating a 
base from the organ, from which a crystalline picrate and sulphate was prepared, having 
a pressor effect. Allers (Munchen. med. Wchnschr.j 1909, Ivi, p. 1474) attributes the pressor 
action to a substance which contains alkalated ameno-nitrogen. 

More recently Houssay"^ has obtained a crystalline substance from the posterior 
lobe which he beUeves to be its active principle, as it gives the characteristic reactions of 
glandular extract. The crystals are insoluble in alcohol, ether and chloroform but soluble 
in water, and are obtained bv precipitating a boiled watery extract of fresh glands with 
acetate of lead, by filtration, by treatment with sulphuric acid and by evaporation. 
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exceedingly in their degree of tolerance. We have attempted to establish a 
rational dosage for individuals suffering from posterior lobe deficiency on the 
basis of the production of an alimentary glycosuria (cf. p. 261). 

Studies of Metabolism. — Malcolm (1904)^^** investigated the effect 
of administration of pituitary substance on the excretion of inorganic sub- 
stances. Feeding the fresh gland caused an increase in the output of nitro- 
gen; feeding of pars anterior caused a retention of phosphorus, while the pos- 
terior lobe produced first a loss and then a retention. An increased output 
of calcimn followed an administration of both anterior and posterior lobe. 
Thompson and Johnston (1905)^*®* found that injection of whole gland sub- 
stance stimulated metabolism, increasing the output of nitrogen, urea and 
phosphorus. 

The metabolism of animals in states of experimental hypopituitarism 
has been studied by Narbut (1909) in von Bechterew's laboratory.**** The 
excretion of phosphorus and nitrogen was increased both absolutely and 
relatively, that of the phosphates being increased threefold. The oxygen 
consumption and the CO2 exhalation were decreased. 

Narbut in agreement with Erdheim is inclined to attribute the disturb- 
ances (the fall in temperature, etc.) following hypophysectomy to an injury 
of an hypothetical centre in the tuber cinereum rather than to deficiency of 
the hypophysis itself. Our studies have shown the important relation of the 
posterior lobe at least to the excretion of carbohydrates; and before reliance 
can be placed on any past metabolism observations in these states, it must 
be known in just what condition of physiological competence or incompetence 
the gland actually was at the time the observations were made. Similarly 
in the case of studies upon man, particularly individuals with acromegaly 
(Levy, Parhon, Franchini, Miller, Edsall, et al.) confusions have arisen from 
the failure to fully appreciate that early functional overactivity of the gland 
is replaced by subsequent secretory insufficiency. Doubtless in the latter 
states, just as after experimental hypophysectomy, there is a lowering of the 
metabolizing capacity of the organism. 



PART II 



CLINICAL MANIFESTATIONS OF DISORDERED 

PITUITARY FUNCTION 

Dyspituitarism. — Bearing in mind the various facts, which, acquired 
largely through anatomical and experimental researches upon animals, have 
been enumerated in the foregoing section, let us turn to the clinical and patho- 
logical aspects of the question in man. 

Our slowly acquired comprehension of the disorders of the thyroid and 
parathyroid glands resembles, in the deviousness of its progress, the steps 
which have been taken in the approach toward a better understanding of 
disorders of the pituitary body. In both instances surgery has played an 
important role, in laboratory as well as in clinic, more especially in throwing 
light on the consequences of diminished function due to glandular extirpa- 
tion — a negative method, to be sure, of studying glandular activity. 

Owing to the more obvious complicity of the thyroid in certain clinical 
syndromes as well as to its greater surgical accessibility, it was made the 
object of operative attack long before this was ventured in the case of the 
hypophysis; but in both instances, as may be recalled, it was the coincident 
enlargement or tiunor of the gland which first suggested its active and pos- 
sibly causal participation in the newly recognized constitutional maladies. 

Had it not been for the neighborhood pressure symptoms, esp>ecially 
those of tracheal distortion, the early operations f6r goitre (1883-1886) by 
Kocher and Reverdin would not, in all probability, have been undertaken, 
and the experimental explanation of Gall's myxoedema (1873) might have 
been much longer delayed. Had it not been for the obvious tiunor of the 
pituitary body, which likewise causes its own characteristic neighborhood 
symptoms, Marie and Marienesco (1889) probably would not have come to 
associate acromegaly with, and Babinski (1900) and Frohlich (1901) cer- 
tainly would not have attributed adiposity and sexual infantilism to, a lesion 
of this supposedly unimportant and vestigial structure. 

In the investigations concerning the functions of the hypophysis, which 
were largely instigated by Marie's later writings (1888-89)* many lessons 
have been drawn from the earher experiences with the thyroid, and, diflBcult 
as the problem is, many confusions have been avoided by bearing in mind 
the pit-falls into which the earlier thyroid investigators stumbled. This 
applies particularly to the fact that there was a long overlooked double gland- 
ular representation — thyroid and parathyroids — for advantage was not taken 

♦Eduard Melchoir has pointed out that Marie was possibly not the first to demon- 
strate a causal relationship between the hypophysis and acromegaly. He gives the credit 
of this to Minkowski, of Naunyn's chnic, who first clearly stated (Ueber einen Fall von 
Akromegalie, Berl. klin. Wchnschr.j 1887, p. 371) that an enlargement of the gland had 
been observed in all carefully exammed cases. 

23 
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of Sandstrom's discovery until Gley's experimental demonstration of the 
functional significance of these lesser bodies led to the unravelling of many 
obscurities regarding supposed states of athyroidism as experimentally in- 
duced in animals. This should have warned us at the outset of the possible 
confusion incidental to the study of the function of the pituitary body as a 
whole: nevertheless even now insufficient attention is paid to the chief sub- 
divisions of the gland, which in all certainty have such diverse physiological 
properties. 

Now, in the case of the thyroid gland, separate from its accessory glan- 
dules, a fairly satisfactory working basis was established through a combina- 
tion of laboratory and clinical experiences, with a symptomatology attri- 
buted to conditions of overaction of the gland — h yperthyroidism, 
with Graves' disease as its clinical prototype — and another due to glandular 
loss or inactivity — hypothyroidism, with Gall's myxcedema as its 
typical adult, and cretinism as its typical childhood manifestation. 

This basis proved satisfactory enough for a time, and extreme grades of 
these opposed states are now immistakable. However, further experience 
has shown that the symptomatology of the two types may merge to a sur- 
prising degree, certain clinical manifestations of exophthalmic goitre often 
being overlapped by those supposedly characterizing myxcedema. Surgical 
misjudgments, more than any other factor, have made this clear, many 
patients, for the simple reason that nervousness, tachycardia and exoph- 
thalmos persisted or returned after earlier operations, having been again 
subjected to arterial ligation or partial thyroidectomy, despite the fact that 
a dry and puffy skin, a subnormal temperature, and what not, indicated the 
early signs of glandular insufficiency. Indeed, as Marie has so clearly pointed 
out, oft repeated stages of pathological overactivity tend toward a final stage 
of pathological glandular sluggishness. Hence the transition symptoms may 
be neither one thing nor the other, neither hyper- nor hypothyroidism, but 
rather dysthyroidism. Now, these same principles, as we shall 
see, are equally applicable to disorders of the pituitary gland. 

In an earlier paper,^* the contents of which were founded more upon 
experimental than upon clinical experiences, the two usual subdivisions, 
which had long served a useful purpose in the case of the thyroid, were taken 
as a temporary working basis: namely, states of overactivity (hyper- 
pituitarism) and states of underactivity (hypopituitarism) . 
These simple subdivisions, however, often prove clinically misleading, par- 
ticularly in the presence of such syndromes as have at the outset been called 
into being by presumed conditions of primary overactivity. For these become 
blended later on with symptoms equally characteristic of known* stages of 
fimctional insufficiency, so that although, disregarding for the moment the 
separate lobes, states of hyper- and of hypopituitarism may be distinguish- 
able, evidences of the latter state are commonly superimposed on evidences 
of the former, and it may be difficult to tell which predominate. Hence the 
term dyspituitarism becomes in the majority of cases more appropriate. 



*Tamburini, as far back as 1894, has expressed a similar view of a two-stage process 
in acromegaly; a glandular hypertrophy with h3rperactivity characterizing the fist phase, 
while in the second or terminal phase there occur degenerative chanf^es with diminishea 
activity and resultant cachexia. 
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But even accepting dyspituitarism as a suflBcient mantle for all states 
due to a perverted function of the hypophysis, we nevertheless are still so 
far from a complete knowledge of the various clinical syndromes which may 
be elicited by disturbances primary in one or the other lobe that, for a time 
at least, we shall do well to adhere to the more cumbersome, though tempor- 
arily useful, clinical subdivisions. For if not carried to the point of confusion 
through excessive subdivision, the separation, on the basis of certain striking 
clinical features, of the various types of disease attributable to lesions of a 
given organ may serve as a temporary convenience, even though such symp- 
tomatic pigeon-holing does not prove to be of enduring value. This, of 
course, harks back to Morgagni^s "De sedibus et causis morborum." Un- 
questionably the day is rapidly dawning which will disclose the chemical or 
other influences at work behind the gross alterations in a given organ which 
has long been styled "the seat of disease'' by the morbid anatomist. 

Classification of States of Dyspituitarism. — In an analysis of our cases of 
obvious hypophyseal implication a tentative grouping was first made into 

(1) those in which the gland was seemingly the primary seat of disease, and 

(2) those in which it was secondarily involved, usually by the direct compres- 
sion of an adjoining, or the more remote effects of a distant, cerebral lesion. 
However, on clinical grounds it often proved impossible to tell, in the first . 
place, whether or not many of the interpeduncular tumors were actually 
glandular in origin; and secondly, recognizable hypophyseal symptoms brought 
about by distant lesions — cerebral tumors for example — proved to be so uni- 
formly present that this simple subdivision was abandoned in favor of one 
comprising a larger number of clinical groups — five as a matter of fact. These 
groups are as follows: 

Group L — Cases of dyspituitarism in which not only the signs indicating dis- 
tortion of neighboring structures but also the symptoms betraying the effects 
of altered glandular activity are outspoken. 

Group IL — Cases in which the neighborhood manifestations are pronounced but 
the glandular symptoms are absent or inconspicuous. 

Group in. — Cases in which neighborhood manifestations are absent or incon- 
spicuous though glandular symptoms are pronounced and unmistakable. 

Group IV. — Cases in which obvious distant cerebral lesions are accompanied by 
symptomatic indications of secondary pituitary involvement. 

Group V. — Cases with a polyglandular syndrome in which the functional dis- 
turbances on the part of the hypophysis are merely one, and not a predomi- 
nant feature of a general involvement of the ductless glands. 

Under each of the first four groups there will naturally occur three sub- 
divisions: namely (1) the cases in which the clinical manifestations of past or 
of existing hyperpituitarism predominate (more particu- 
larly overgrowth, resulting in gigantism when the process antedates ossifica- 
tion of the epiphyses — typus Launois; resulting in acromegaly when it is of 
later occurrence — typus Marie) ; (2) those in which the clinical manifestations 
of hypopituitarism predominate (adiposity, with a persist- 
ence of both skeletal and sexual infantilism when the process originates in 
childhood — typus Frohlich) ; adiposity with sexual infantilism of the rever- 
sive form when it originates in the adult — ^the type we have explained on 
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experimental grounds and of which clinical illustrations are to be given) ; 
and (3) the mixed or transition cases exhibiting some features of both states 
— ^in other words, with evident dyspituitarism. 

It will be possible for us to give examples, from our series of some fifty- 
odd cases, of the majority of these types, and though gaps will occur, these 
can be easily supplied from the great nimiber of individual cases, reports of 
which begin to crowd the literature of the subject. 

The subdivision of cases in the first three main groups according to the 
presence or absence of neighborhood disturbances attributable to the local 
pressure effects of a tumor or glandular enlargement seems advisable, not 
only in view of the important role which from the first an existing tumor has 
played in calling attention to the actual seat of disease, but also for the reason 
that we must still depend largely on its presence in many cases to certify the 
existence of hypophyseal implication, whether the gland is actually the 
primary seat of the growth or whether its disturbed function is merely a 
secondary consequence of a neighboring lesion. 

That there are obvious crudities in this provisional method of grouping 
these patients is freely acknowledged. One striking fault lies in the fact 
that it does not take into consideration the dualistic character of the gland; 
for we may doubtless have either an over- or underactivity of both the ante- 
rior and the posterior lobe or of either one alone. The pars anterior, so far as 
we can tell, not only seems to be more closely correlated with the other duct- 
less glands, but presides .more intimately over skeletal growth; whereas the 
posterior lobe has been shown to be more closely allied to the processes of 
tissue metabolism — an insufficiency causing a marked deposition of fat — and 
to the activity of the renal and vascular systems. 

Hence there occur in our series individuals whose overgrowth suggests a 
former state of glandular overactivity of one or possibly of both lobes but 
who in time have acquired evidences of insufficiency of both lobes (Case 
XXXII) or of the posterior lobe alone (Case XXX). Other individuals sug- 
gest, by their undergrowth and adiposity as well as by their high sugar toler- 
ance, that there has been an early functional interference with both lobes 
(Case III). Still others, from the outset, have shown evidences of posterior 
lobe deficiency alone and one individual (Case XXXVIII) shows a composite 
of anterior lobe hyperplasia with the coincident obstructive effects of pos- 
terior lobe secretion due to a distant lesion in the cerebellum. And so in- 
stances might be multiplied. 

We therefore may have combinations of inactivity of the posterior lobe 
with overactivity of the anterior lobe; a combination of overactivity of the 
posterior lobe with anterior lobe deficiency; and finally a combination show- 
ing either overactivity of both lobes or deficiency of both lobes. All of these 
possibly states, furthermore, may occur either before or after adolescence, 
leading, as might be conjectured, to very different clinical pictures, which in 
time may come to be sufficiently well unravelled to justify a classification on 
a new basis. But in the present state of our knowledge of the different roles 
played by the two lobes in disease it would be unsafe in many instances to 
draw conclusions as to their individual participation in the given syndrome. 
The Element of the Tumor. — Without the coexistence of a growth which 
is capable during life of elbowing itself into clinical prominence by crowding 
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aside important adjoining structures, it is doubtful, as already suggested, 
whether either the syndrome of Marie and that of Frdhlich would ever have 
been suspected of its long-secret alliance with an hypophyseal lesion. 

It is important to recall that Marie and Marienesco interpreted their post- 
mortem findings of an hypophyseal tumor in a case of acromegaly as an evi- 
dence of glandular insufficiency, so that for years experimentalists attempted 
without success to reproduce acromegaly by glandular extirpation. It has 
always surprised us that no one hit upon the illuminating fact, until the studies 
of 1908-1909 in the Hunterian Laboratory j*^^ that animals who survived for 
long periods after partial extirpations exhibited an unmistakable symptom- 
complex of lessened glandular activity — a picture the reverse of acromegaly. 

It will be recalled that cases of acromegaly have been recorded in which 
not only was there no tumor present but in which, as was claimed, the gland 
showed no recognizable histological change. Such experiences as these (and 
illustrative cases will be given in our Group III) were boldly advanced as a 
total refutation of Marie's view that the pituitary lesion was the cause of 
acromegaly, for on this basis, inasmuch as the disease could exist without 
demonstrable (by the existing methods) alterations of the gland, the presence 
of an hypophyseal growth in some cases must necessarily have been a mere 
coincidence. 

To still further complicate the matter, case reports began to appear 
describing individuals with actual tiunors of the hypophysis who showed, 
nevertheless, no signs of acromegaly whatsoever, the direction of the 
recorder's thoughts being clearly indicated by the usual title of "A Case of 
Pituitary Tumor without Acromegaly" — an indirect argument, as it were, 
against Marie's doctrine. Thus it was pointed out by Frohlich that a 
preadolescent tumor of this sort was often accompanied by a definite 
symptom-complex of another order characterized by adiposity and imperfect 
acquirement of the secondary sexual characteristics. 

Fortunately, as has been made clear, experimental investigations have 
served to reproduce this condition in so far as to make it apparent that this 
so-called state of dystrophia adipos o-g e n i t a 1 i s (Bartels) is 
due in all probability to a condition of glandular insufficiency. The exper- 
iments, furthermore, disclosed the fact that glandular deficiency produced 
symptoms in adult as well as in preadolescent animals, for the latter remained 
undersized as well as fat and sexually infantile, whereas the adults became 
fat and showed a tendency for the sexual organs to revert to the preadoles- 
cent state. We shall see that there are parallel conditions in man, namely, 
an adult as well as an infantile type of the syndrome described by Frohlich, 
just as there are adult and infantile types of the syndrome produced by 
thjToid insufficiency. 

It becomes at once apparent that an enlargement or other extreme 
change in the configuration of the involved gland is no more essential to 
states of dyspituitarism than it is essential to Basedow's syndrome or to 
myxcBdema in the case of the thyroid. Nevertheless we are unquestionably 
under deep obligation to these not infrequent glandular enlargements for 
their aid in having called attention to this stowaway gland, which has been 
dragged to the light and by "third degree" methods is being questioned as to 
its motives. And furthermore in the larger number of cases heretofore recog- 
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nized the tumor has actually been such a conspicuous element that for the 
time being it deserves recognition in the grouping of these conditions. 

Clinical states of increased functional activit y — 
states, unfortunately, which as yet are beyond experimental reproduction — 
have with but few exceptions been shown to be associated with an enlarge- 
ment of the gland caused by a hyperplastic or adenomatous process. The 
reported exceptions have been too few to weigh heavily against this view, 
even were it not possible to otherwise explain them. For once an acro- 
megalic always an acromegalic. Even though the formerly 
hyperplastic gland may have undergone complete involution and show no 
gross or microscopic alteration, the bony changes, if the hyperplasia sufficed 
to call them into being, necessarily remain as a permanent telltale of the 
process. 

On the other hand, clinical states of diminished func- 
tional activity when associated with tumor may be due either to 
an actual loss of glandular tissue from partial destruction by an infectious 
or malignant growth, by vascular disease, haemorrhage, cyst formation or 
what not, or, on the other hand, and what is perhaps more common, to the 
mere "blocking** of the secretory activities from a superimposed interpedun- 
cular growth. 

It must be borne in mind, furthermore, that an hypophyseal struma, 
which at one time has represented a condition of functional hyperplasia, may, 
in the end, actually block or destroy the secretory possibilities of the gland. 
As a matter of fact it may be expected (1) that in all cases of orig- 
inal hyperpituitarism associated with tumor, the 
functional end result will be hypopituitarism and 
(2) that in many of the cases in which existing hypopit- 
uitarism is the striking feature traces at least of an 
early tendency to hyperpituitarism can be detected. 

GROUP I. CASES IN WHICH BOTH NEIGHBORHOOD AND GLANDULAR 

SYMPTOMS ARE OUTSPOKEN. 

Only thirteen of the patients in our series are included under this head- 
ing, though the group would naturally embrace a far larger proportion of the 
examples of hypophyseal disease which have been recorded in the literature; 
for unquestionably when there is no tumor to loudly call attention to the 
seat of disease, the glandular symptom-complex receives at the present day 
but scant attention. 

The neighborhood manifestations indicative of an inter- 
peduncular growth, whether or not it is primarily of hypophyseal origin, 
comprise such unmistakable local pressure disturbances as primary optic 
atrophy, characteristic constriction of the fields of vision, oculomotor palsies, 
grades of anosmia, indications even of pressure on crura cerebri and uncinate 
region, epistaxis, pharyngeal protrusions and so on. And to these signs sellar 
deformation forms an all important adjunct. Varying in their number and 
intensity alone, they are practically identical for all of the individual cases 
in this and in the succeeding group. 

The glandular symptoms, on the other hand, vary in type 
as well as in intensity, for we shall find (a) cases in which the eflfects of 
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hyperactivity are the more striking; (b) those ia which the consequences of 
hypo-activity are more in evidence; and (c) those in which there is an obvious 
mixture or blending of these symptoms. 

A. Neighborhood Tumors with the Consequences of Hyperpituitarism 
the Most Striking Feature. No illustrations of this symptom-complex origi- 
nating in infancy occur in our series, though the literature cont^ns 
a number of instances. Had the two giants (Cases XXXI and XXXII of 
Group III) been observed at a preadolescent age they would possibly have 
fallen in this category. They both at one time showed definite neighborhood 
symptoms, due prob^Iy to a temporary glandular hyperplasia, the ultimate 
involution of which left merely a "struma" which, far from compromising 
adjoining structures, no longer served even to fill the enlarged sella turcica. 

Through the Jiindness of Dr. G. W. Crile I am per- 
mitted to cite an unreported instance of overgrowth 
which was observed by him in 1904 and which is of 
interest, though the record, from our present view- 
point, is rather incomplete. 

Malignant h>pophysea] tumor in a child, leading to gigantism 
and adiposity. 

A female infant, aged 3, notably backward in mental and 
physica! attributes, began abruptly at two and a half years of 
age to grow with extreme rapidity (P'ig., 13). She became drowsy 
and excessively fat. The obesity waa ultimately associated with 
a general tenderness (adiposis dolorosa?) and with polydipsia 
and polyphagia. Five weeks before coming under observation 
an area of pressure atrophy from a subjacent tumor appeared 
over the left frontal region. 

Examinatioii. — The child was overgrown and exceedingly 
adipose — ^twice as large aa the usual child of three. Her waist 
meaaured 57 cm., her hips 60 cm. Her height waa 90 em. The 
hmr waa luxuriant and the skin coarse, giving her a peculiar 
gross appearance. The facies were euggeative of "cretinism or 
myxcederaa." The thyroid was not palpable. The temperature 
waa slightly elevated. Thyroid extract was tentatively given, 
without improvement. Operative intervention was unthinkable. 
She died three weeks later. 

A poatmortem examination (limited to the head) disclosed a 
large "mixed-cell sarcoma." The pituitary fossa waa "subjected Fia.ia— Gigantism and 
to sufficient direct pressure to flatten it out." The tissues un- tumor. Age 3; he^hi. 90 
fortunately have not been preserved, so that a comparison with '^"' 
the histological picture of other tumors has been impossible. 

This is presumably an instance of rapid transition from an over- to an 
imderactive glandular condition as the tumor or hyperplasia took on its 
excessively rapid increase. Similar cases of marked invasion of the cranial 
chamber by the tumor occur in our own series. In this baby the local condi- 
tione must have been very similar to those which preceded death in the Giant 
Wilkins as described by Bassoe." In this giant signs of excessive ovei^owth 
were not apparent until the age of four, and he was twenty-eight before an 
a^ravation of pressure symptoms, through secondary malignancy in the 
hypophyseal tumor, caused death. 
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The following case is an illustration of supposedly early hyperpituitariem 
producing a "normal giant," or well-proportioned overgrown person. A later 
accession of growth led to pronounced acromegalic changes. Still later, in 
association with marked tumor manifestationB, the umnistakable ultimate 
symptoms of hypopituitarism appeared. 

Case I. (Surgical No. 27045.) An hypophyseal tumor causiaf pronounced neigh- 
borhood systems with almost total blindness. Former glandular overacflvKy, shown 
by tendency to excessive overgrowth, traceable to the adolescent period, and by sub- 
sequent addition oF acromegalic changes of unusual degree. Present Indications ot 
glandular Insufficiency shown by adiposity and high sugar tolerance (dyspltuitarlsm). 
Operation: sellar decompression. QIandular therapy. Improvement. 

December 8, 1910. M. Van W., a farmer, single, aged 35, of Dutch extraction 
and excellent family history. Referred by Dr. H. G. Mantmiller of Loa Angeles. Com- 
■ptaitd : Acromegaly with threatened total loss of vision. 

Patient is the oldest of six children. Mother is noi. large but has massive features: 
father is 6 feet tall and weighs 190 pounds. Patient was a large, healthy, 10-pound baby. 
Aside from the customary infantile infections 
nothing unusual was noted until he was 13 
years of age, when he began U> grow with 
extreme rapidity, and at 19 measured about 
6 feet 4 inches, having developed into a power- 
ful man of unusual strength, weighing 200 
pounds. He was noted fur feats of physical 
prowess, such as lifting a 000-pound rail onto 
a truck. He was intelligent, a good student, 
and aside from an uncontrolled libido sox- 
ualis had good habits. 

At 23 (1S98) be had a severe itlnesa, 
accompanied by marked polyuria, and fol- 
lowed by a persistent furunculosis (diabetic?). 
He was stud to be " threatened with consump- 
tion." At 25 (Fig. U) there seem to have 
been no traces of acromegaly. He and his 
father are positive that a second period of 
growth began eight years ago (aet. 27), 
antecedent to the: 

Present Malady. — About 1903 he began 
having violent, bursting frontal headaches: 

also pains in the extremities. These attacks 

Fio. U.—Cue I. Pmient at 25, ipparanlly frw would be followed by the dischai^ from the 
noseof quantitiesot "slimy mucus," occasion- 
ally tinged with blood, and relief would ensue for some days or weeks. He was told at 
this time that he had 8cromq?a]y. 

Two years later (1905) difficulty in sighting his rifle first called attention to a. failure 
in tdeion. Subsequently there was diplopia, and possibly hemianopsia. 

In 1907 his parents realized that his "features were changing" and that he "waa 
getting la^e aU over" (cf. Fig. 14 and Figs. 15 and 16) and was loMg his strength— his 
so-called "second period of growth." Folj/uria was observed at this time, but there ia no 
knowledge of glycosuria (cf. the funmculosis). He hae become very weak and drowsy, 
and tires eaaily. There has been a complete loss of libido et potertio sexualis. Reading 
vision was lost a year ago. The left eye is now blind and the right nearly so. There has 
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been no change in dispositioD, though he is rather over-placid and amiable. His appetite 
ia large and he alwa}rs has a box of sweets at band. He haa become very cortstipated. 

Physical Examination. — The patient's height is 6 feet 6 inches; weight 269 pounds. 
Ndther these m^aaurementa nor the photographs (Figs. I7~1Q) give more than a scant 
indication of his extraordinary si»: and the disproportions of the acral part^ — head, hands 
and feet. He is a veritable Gargantua. Visceral eiaminatio/t (abdominal and thoracic) 
n^ative. CardionasciJar: "Moderate arteriosclerosis with slight hypertrophy of left 
ventricle" (Dr, Futcher). Blood pressure pxcpcdingly low (75 to 100 mm. Hg.). Urine 
negative. Blood negative. 

Analysis of Kypt^hyseoi Manifestations.— (a) Neighborhood Symptoms : The X-ray 
ahowB a greatly enlarged sella (Fig, 20], measuring 3.5 cm. in its antero-posterior diameter 
and 2.8 cm. in depth. The anterior and posterior clinoids are separated 2,5 cm. and the 
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The eyes are lai^, protruding, widely separated, and nhovi a divergent squint. There 
is a bilateral primary optic atrophy, and only two small remaining patches of viwon can be 
plotted for the right eye with 4 cm. discs (Fig, 22) — a superior heroianopaia. 

PhaTj/ngeal examination shows greatly enlarged tonsils and a protrusion in the pharyn- 
geal vault resembling adenoid tissue. Formeriy there occurred a periodic discharge of 
mucus from the sphenoidal ceils (?). No history of epistaxis. 

(b) General Praaure Symptoms. — The former severe paroxysmal headaches, appar- 
ently due to the sellar distention, have subsided and are replaced by merely a dull bitem- 
poral discomfort. He has never had any nausea or vomiting. There is bilateral exoph- 
thalmos, perhaps due more to change in the form of the orbits than to venous stasis. He 
IB at times very dull: drops to sleep during a conversation. There are, however, no mental 
changes (frontal) to be made out. When awake he is intelligent and responsive. There 
is no present, or evidence of former, choked disc. 
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(c) GloTiduiar Symptonu.^^keklal : Within the paat sis years he has become very 
round-shouldered, but the height has nevertheleaa increased two inches, to 6 feet 6 iocbes. 
He has had "growing pains" in the extremities. The huge chest measures 112 cm. in cir- 
cumference; clavicles and sternum are enlarged. Arms and legs are long, but are dwarfed 
by the huge hands and feet. Circumference at knee 46 cm.; nt elbow 31 cm. Xiphoid 
large and prominent. 

Head: The circumference of the cranium is 64 cm. Frontal bones are very prominent; 
ainuses enormous (Fig. 15). Lips are huge; tongue also, though it hardly fills the cavern- 
ous mouth. Ears measure 8 cm. in vertical disjueter Nose 5.5 cm. in breadth at nostrils: 
a deflected septum. Teeth in fair condition but meet only at one quadrant, owing to widen- 
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ing, protrusion and tJlting of mandible (Fig. 1(1). Some spacing of lower teeth. Neck 
measures 42.5 cm. over larynx, which Is enlarged. 

Hande: Always lai^, have become huge; extraordinarily supple joints: fingers can 
be bent back far on to dorsum: not especially apadelike, but X-ray shows characteristic 
tufts and thickenings (Fig. 21). Circumference of wrist 21.5 cm.; of middle finger 10 cm.; 
glove measurement 30.5 cm. The radius and humerus are about the length of hia father's, 
but his hand is 3 cm. longer. 

Feel: Colossal : cottld formerly wear a number eleven shoe, but now must have them 
specially made. Great thickening of subcutaneous tissues of the soles, so that the large 
and much facetted toes do not touch the floor (Fig. IB). Circumference over metatarso- 
phalangeal juncture 36 cm. The big toe itself is 13 cm. in circumference, 

SkeUUd Cot'erings. — Cuianeoui: The skin is moist and remarkably smooth and velvety. 
It is exceedingly elastic and wrinkles in deep folds (Fig. 16). There is considerable boggy 
cedema, especially of the lower extremities and eyelids: this fluctuates in degree. The 
lower legs are pigmented in patches where boils occurred after his illness. There are vari- 
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cosities. Hair: He has practically no beard and except for a scant pubic growth of femi- 
nine distribution (Fig. 19) the skin of the trunk and extremities is practically hairless. On 
the scalp the hair is abundant and coarse. Subculaneous: Panniculus overabundant: a 
single discrete fatty tiunor under the left scapula. Recent increase in ipeight (partly 
skeletal?) from 225 to 269 pounds. 

Carbohydrate Tolerance. — Estimated at something over 300 grams of glucose: larger 
amoimts not retained. Tolerance for Isevulose not established: 200 grams vomited. He 
has a distinct craving for sweets. The temperature ranges below normal (97° to 98°); the 
pulse is usually below 70; the blood pressure below 100. 

Polyuria has existed in the past: not in evidence now. 

No thermic reaction followed the injection (December 14th) of 0.4 gram anterior lobe 
extract, though it produced a profuse sweat. 

No definite mental changes, though the extreme drowsiness is a notable feature. 

Other Ductless Glands. — Genitals small; the testes definitely soft and atrophied. 
Thyroid small, soft, scarcely palpable. Possible increase of substernal dullness. Adrenals (f) : 
some faint yellowish areas of skin pigmentation; marked asthenia; low blood pressure. 

December 17 y 1910. — Operation: SeUar Decompression, — Usual sublabial approach with 
submucous resection of vomer. A difl!icult case, owing to depth of nares and hypertrophy 
of turbinates. Greatly thinned sellar base presented on first entering the sphenoidal cells. 
Base removed and dura incised. Glandular tumor protruded imder tension. Two frag- 
ments of tissue removed for section. Uneventful convalescence. 

A histological study of the glandular fragments shows (Fig. 25) masses of chromophobe 
cells separated by greatly dilated sinusoidal spaces, giving an appearance which would 
suggest a telangiectatic round-celled sarcoma, did one not know the source of the tissue. 
There are large non-cellular areas which bear the faintly acid-staining properties of hyalin 
(hyalin degeneration or secretion?) : a few small acini containing colloid. No eosinophiles 
seen. The nuclei of the cells stain deeply and arc of a small type. There is possibly 
some increase in interstitial tissue. 

December ^S. — Subjective improvement in vision. By December 29 the field, for a 
3 cm. disc, had widened, and on January 6^ 1911 ^ the two islands had coalesced (Figs. 
22-24) and there was some color recoi^tion for large sheets. A remarkable form of 
superior hemianopsia. 

Glandular therapy instituted at 30 grains of wholo gland extract per diem. 

January 28. — Some subjective improvement. Patient feels stronger; less nervous. 
Discharged. 

Subsequent Reports. — Letter February 27: Further improvement in vision. Temperature 
normal. Constipation has been relieved. 

May 4 : An increase in weight to 281 pounds. 

June 27: Patient seen in Los Angeles. Vision in right eye further improved ; recognizes 
colors; field has widened out on to piip^-* t areas. • Less nervous and drowsy than before. 

Interpretation. — Though there are many exceptions, it is conmionly 
recognized that the victim ot acromegaly is apt to have been an individual 
above the average height. 

Comm.ent will be made in a later section (page 233) upon the possible 
relationship of an hypophyseal hyperplasia to the rapid growth which 
normally occurs at puberty. It is not inconceivable that an exaggeration 
of the normal physiological hyperplasia of this period occurred in this 
patient, accoimting for the unusual skeletal growth and vigor which were 
acquired during his early adolescence — h condition which possibly indi- 
cated some fimctional instability of the gland in his particular case. How- 
ever, during the decade from nineteen to twenty-nine he would have 
passed merely as a "normal giant'* according to Sternberg's interpretation 
of these states of skeletal overgrowth : in other words, he would have been 
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regarded as a normally proportioned, sexually intact individual of unusual 
stature, possessed, as is not uncommon, of exceptional physical strength. 

It is improbable that a rontgenogram taken at this time would have 
shown an enlarged sella, for it is not likely that a pathological enlargement 
of the gland occurred until the second period of growth which was accom- 
panied by acromegalic manifestations; and of course the complete destruc- 
tion of the sella did not occur until the recent "adenomatous" transforma- 
tion of the hypertrophic gland. 

The presumption that he had an abnormally active and unstable hypo- 
physis would seem to receive support from the subsequent superimpoeition 
of acromegalic symptoms after a resting period of ten years, during which time, 
doubtless, ossification of the epiphyses occurred. This, according to Launois 
and Roy's doctrine, would have been necessary to the production of the special 
enlargement of the acral parts (cf. Case XXXI of Group III). Had the 
period of active glandular hyperplasia continued without the intermission, 
he would have been a pure pathological giant without essential acromegalic 
manifestations (cf. Case XXXII of Group III). 

Just what led to the second unaccountable flare-up in the gland's activity, 
with actual invasion of the cranial chamber by the adenomatous growth or 
hyperplasia, is not clear. Possibly his acute illness may have been an element 
in this, for it is well known (Delille el al.) that with infectious diseases demoQ- 
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strable changes occur in the gland. Possibly a gland which in the past has 
shown signs of instability may become reactivated by what ordinarily 
would hardly seem a sufficient cause. It will be seen later on that many of 
the acromegalics in our series give a history of an illness antecedent to the 
onset of the hypophyseal symptoms. 

Whatever may have been the influences at work in eliciting the glandular 
hyperplasia, the patient has passed through this period and now exhibits the 
characteristic signs of superimposed dyspituitarism indicating the terminal 
stage of glandular insufficiency. This is shown by his adiposity, high sugar 
tolerance, subnormal temperature, impotence, low blood pressure and great 
physical weakness. The asthenia is the more notable in view of his former 
muscular prowess. The tradition of bodily feebleness ascribed to giants 
applies only to the true pathological giant'.ciid largely to the terminal stage. 
Another example of great physical strength still possessed by an acromegalic 
giant in a quiescent stage and in whom no signs of glandular insufficiency 
have appeared will be found in a subsequent group {Case XXXI). 
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Indeed, were it not for the marked neighborhood symptoms exhibited by 
this patient, he would naturally have been grouped alongside of the three 
other individuals of th? series exhibiting more or less outspoken signs of gigan- 
tism; namely with Case XXXII, a typical pathological giant without acro- 
megaly, Case XXXI, an individual showing a moderate degree of gigan- 
tism with acromegalic tendencies and Case XXX, showing the predominance 
of acromegaly though increase of stature haa also occurred. 

There is, of course, no basis for a presumption that hyperpituitarism is 
a persistent condition. Indeed there is every reason to suppose that remissions, 
and possibly spontaneous cures, occur, if one may draw a parallel with hyper- 
thyroidism; and it is quite likely that in such a quiescent period epiphyseal 
ossification may take place and that with a recrudescence of glandular activity 
under some unknown stimulus 
the acromegalic features of the 
disease occur. On this basis one 
can at least harmonize the views 
of Sternberg and Launois with 
the various types of acromegalic 
gigantism- 

In the ease under discussion 
there exist no definite clinical poly- 
glandular manifestations aside 
from the testicular atrophy and 
resultant impotence, though pos- 
sibly the extreme weakness, slight 
pigmentation and low blood pres- 
sure might be regarded as an 
indication of secondary adrenal 
insufficiency. The thyroid was 
disproportionately small consid- 
ering the patient's size. 

The neighborhood symptoms 
were particularly outspoken, and 
Fio. 26.— struma from Ciae iwith chromophobo it was for their relief alone that 
(dim:. X 'i90). surgical measures were indicated. 

The operation unfortunately was 
not particularly successful. With the optic nerves so seriously implicated, 
the mere sellar decompression which was performed was probably insuffi- 
cient, and doubtless a larger amount of the struma should have been 
scooped out (cf. Case XIX} and radiotherapy used in addition. 

The patient's sugar assimilation limit never havii^ been established, his 
glandular dosage rests merely on a haphazard basis, but in spite of a possibly 
insufficient amount he has shown considerable subjective improvement. The 
probable invasion of the cranial chamber by the adenomatous hyperplasia 
speaJcs ill for the ultimate prognosis. 

Such an invasion by the tumor mass was an unexpected postmortem 
finding in the following case, which will serve, furthermore, as an instance of 
the effects of hyperpituitarism originating in adult life. 

CASE [1.— (Surgical No. 25971). Typical receat h>perpl(uitarlsm of adult lire (acromeKsly) . 
with an actively-growing chromophobe strunu, producing both prooounced nei^borhooil and 
' ffnml pressure symptoms. Operation. Death. Autopsy. 
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May 9, 1910. Mrs. S. S., a Russian Jewess^ 26 years of age, a aeaniEtrpss, was admitted 
through ber physician, Dr. H. G. Beck, to Prof. Barker's service. Complaint: Amenorrhcea, 
to which ahe attributes ber malady. 

She is one of a healthy family of twelve. She has always been well, with the excep- 
tion of a single iilneas in Russia seven years ago, when she was in a hospital for several 
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weeks with "headache, fever and blindness." During this illness "leeches were applied 
behind her ear," She regained her vision after a few weeks. 

Her menses began at 15 and are said to have been regular until her marriage three 
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Hie Existing Malady. — This she dates from her marri^^e, soon after which the cata- 
menia ceased and she was said to be pregoaat. She became temporarily blind in the right 
eye at tbb time. Eleven months after her marriage the menses reappeared for four mootha, 
but since then ameitorrhcea has been complete. 

An enlargement of the nose, hands and feet was first observed two years ago, as she 
oould not get on her rings or shoes. Headaehes, present from the onset, have recently be- 
come severe. They occur in paroxysmal attacks several times a day, accompanied by 
burniDg flushes and occasionally by nausea, projectile vomiting, temporary amaurosis and 
relaxation of the sphincters. No loss of consciousness occurs. There have been periods of 
diplopia and her virion has been rapidly failing. Sweating H rh been profuse for two months 
particularly at night, with itching and burning of the extremities. She feels drowsy; yawns 
frequently; sleeps most of the time. She has had attacks of palpitation and of polyuria. 
She is habitually constipated. 

Physical Examination.— A short (5 feet 5 inches) overnourished woman, weighing 
143 pounds — a manifest acromegalic (Figs. 26, 27). Her expression is dull and stolid 
and drowsiness is pronounced. The thoracic and abdominal viscera are negative. The 
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heart and peripheral vessek are normal: the blood pressure low, 90 to 100. Blood, negative 
(eosinophiles 0.3 per cent.). No arteriosclerotic changes. 

An^ysis of Hypcqthyseal Manifestations. — (a) Neighborhood Symplom^:— The sella 
(Fig. 28) is enlarged (2.2 cm. antero-post<?riorly by 1.5 cm. in depth). Eyes; Sl^ht exopb- 
thaimos; bilateral pUm»; left oculomotor palsy with diplopia; a bilateral (apparently 
primary) oplic atrophy with superimposed choked disc. Right homonymous hemianopsia 
(Fig. 29) with positive hemianopic reaction (Wernicke); left pupil larger than right. No 
anosmia: no history of episfaxis. Pharyngeal examination not made. 

(b) General Pressure Si/mptome. — Profound headaches; nausea and vomiting: a low 
grade of oedema superimposed on discs showing an atrophic pallor. 

(c) Glandular Symptoms .^-Steiffoi: The skull itself is not particularly modified, 
though the malars and zygomatic arches arc enlarged. The jaw is not undershot nor are 
the teeth spaced (Fig. 30). There is no dorsal kyphosis. The hands and feet are charac- 
teristically modified, and the X-ray shows the typical bony changes (Fig. 31). Cutaneom: 
The enlargement of the soft parts is more characteristic, especially of the nose, lips, ttngue 
and extremities. Width of the nose is 4.5 cm.; breadth of the hand at knuckles is 9.5 cm. 
The usual deep creasing of forehead, palms and knuckles due to thickening of the tissues 
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is apparent. The hair is thick and luxuriant; the skin moiat and much pigmented, especially 
on the exposed parts, but aiao in the axills and about the waistline. Dermatographia ia 
marked. The patient ia well nourished, but adiposity ia not a striking feature. 

The (emperalure persists slightly above Dormal (99° to 09.6°); no slowing of the pulse. 
There ia a. tendency to polyuria (2000 cc. not infrequent — 3310 on one occasion). Torpor 
and dTowsiness are marked featurea. 

The sugar assimilatum (imU was not definitely eatablished: it was not high. On one 
occasion (May 14) a glycosuria occurred after 250 grams of glucose. At times the urine 
gave spontaneously an atypical reduction with Febling's solution. On May 16, 100 grams 
Iffivulose led to this atypical reduction, but there was no fermentation and no rotation with 
the polariscope. On May 2flth an anterior lobe 
injection (2 cc. of 5 per cent, solution) into the 
deltoid caused a alight atypical thermic reac- 
tion to 100°. 

Ductless aland Series. The ikyroid is 
palpable; possibly enlarged. Pelvic exaroina' 
tion shows an under«zed uterus: only one 
small ovary palpable. Adrerud {?).■ Marked 
pigmentation of the skin. 

June 4, / 910.— Operation. Hypophyseal 
deeompreesum by the su61a&ial route mth eiA- 
tnucoiu resection of vomer. Terminal pressure 
phenomena oj un4uspecled intracranial extension 
ofitruma. Medullary failure on Ihe following day. 

Owing to the lingual hypertrophy unusual 
ditGculty in anieathetization. Owing also to 
&n enormous hypertrophy of the turbinates it 
was difficult to secure the usual generous expo- 
sure. The sphenoidal celte were small. The 
sellarbaae, however, waa easily identified and its 
floor removed, exposing the glandular capsule, 
which waa split. The gland bulged greatly 
through the opening; no tissue removed P'" ao.— Cmo ii. Showing the regulntunspBced 

June 5lh. — Though restless during the 
night the patient was conscious and rational and in good condition, desiring nourishment. 
The following morning she had one of her typical seizures with sudden severe headache 
and projectile vomiting. Another attack followed at noon, accompanied by slow, irregular 
and feeble pulee, cyanosis and Cheyne-Stokes respiration (evidently a medullBry phenom- 
enon), lasting for half an hour. At two p. m. a third attack occurred, with Budden 
onset; pulse 60; Cheyne-Stokes respiration, severe headache and vomiting, with uncon- 
gciousneas lasting fifteen minutee. During a fourth attack at six p. m. there was com- 
plete respiratory cessation. Artificiiil respiration was kept up until eight-thirty p. m., 
when cardiac action ceoaed, with no resumption of apontaneous breathing. 

Postmortem Examinadon. — The brain after hardening in situ was removed in its 
meningeal coverings, with the sphenoidal bone and adjacent operative field attached. A 
median longitudinal aection (Figs. 32, 33) ahowa an encapsulated, reddish, friable, soft 
tumor mass occupying the situation of the third ventricle. This mass overlies a glandular 
struma filling the enlai^ed sella and is separated from it at this mid-level by the intact 
dural diaphragm of the pituitary fossa. The dUtended fossa measures 2.2 by 1.5 cm. 

The adenomatous tumor arising in the gland proper has burst through between the 
clinoid processes on the left side of the fossa where it envelopes and partly obliterates 
the internal carotid and deejily indents the uncinate region of the temporal lobe. Here it 
is continuous with the superimposed oval-shaped mass which occupies the mid-r^on as 
described above. This mass has pushed its way upward to the outer side of the left optic 
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tract, for od scooping out the portion of tumor indenting the right hemisphere (Fig. 33) 
the entire chiasm is found to be dislocated far to the right, the left tract being thinned to a 
mere web of tissue. The brain stem, furthermore, ie dislocated backward by this mass, and 
the foramina of Monro are occluded, causing an obstructive hydrops of the lateral ventricles. 



Ftn. 31.-CBfe II. X-n 



Fios, 32, 33.— Ca« 11. Left. MeJittn seclion (Bliahlly reduwd) shows distended sellar pocket (H' 
■ad the mid-brsin *ileiiMon of the gronlh. Floor o[ sella removed *l operatioD. Pars bsailsng and sphe 

Right. Hemisphere after removal of sphenoid and pars baailaris, and ennelealion of struma, whith 
protruded into the Ihinl ventricle. Note smooth linioE of the cavity, with opOc commissure (OC) pushed 
to riehl. Probe enters distorted foramina of Monro. 

The median floor of the sella haa been completely removed by the operation. The 
field of oper&tion is clean and the procedure itself has accompliahed its primary object of 
aellar decompression. 
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Hietolofficalli/, the tissue occupying the enlarged sella is made up chiefly of a masa of 
hyaline material, taking a faint acid stain, in the centre of which is an area, visible to the 
naked eye, measuring 3 by 8 mm. This area is calcareous and takes a heavy hiematoxylin 
Btaio. It is surrounded by a dense fibrous capsule. In the fresh, this area had a boiled- 
yolk-of-egg color and its translucent connective tissue capsule was visible to the naked eye. 

Around this central area are many cell masses containing for the most part chromo- 
phobe elements, though some eownophilic cells are present. Many cells are multinuclear, 
others have eccentric and deeply staining nuclei. No mitotic figures are observed. There 
is conaider^le pigment. In the extrasellar portions of the struma the cells arc loosely 
placed and practically without visible supporting substance. There are no acidophiles. 
Many of the cells have bizarre nuclei with increase of chromatin. Many multinuclear cells. 

In r6sum6, the picture is that of an anterior lobe (chromophile) hyperplasia largely 
undergoing degenerative changes, with a superimposed actively invading struma (Fig. 34) 
of chromophobe elements, possibly originating in pars intermedia. 

In the pharyngeal mucosa are two epithelial lined packets (relics of Rathke's pouch?). 

The Other Duclleta Glands. — The thyroid is somewhat enlarged and shows histologically 
a colloid goitre. The ovarien are large, cystic and degenerated. The pancreatic -Uleli are 



Fio, 31. — Cb« il. Microphptoirsph (mai. X 37ol of cbromophobe struma, shooing biiam type? of 

numerous and large and the gland shows a fatty infiltration . There is considerable persistent 
thymic tissue. The adrenaU are large; the medulla apparently hypertrophic, and the cells 
of the zona fasciculata have undergone marked fatty change. 

The liver on section shows a pale yellow zone about the portal spaces; histolo^cally 
there is a marked fatty change throughout, though more evident in the centre of the lobules. 

The vUtus is small; 6 cm. in length, 3 cm. in breadth. 

No arteriosclerosis; some sUght yellow opacities on the intima of ths a:>rta. 

Interpretation and Discussion. — The condition represents an acute or 
subacute stage of hyperpituitarism originating in an adult after epiphyseal 
OBsification had occurred, with consequent enlargement only of the acral parts. 
It is possible that the hypophyseal instability may actually have dated from 
the illness contracted shortly before her marriage and that no attention was 
paid to the latent malady until the onset of the neighborhood symptoms and 
amenorrhoea. 
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No outspoken evidences of dyspituitarism were present, though she was 
small and somewhat obese. Her luxuriant hair, moist skin, elevated tempera- 
ture, normal sugar tolerance and the insignificant thermic reaction to an 
injection of anterior lobe extract all pointed to a state of hypophyseal 
hyperactivity. However, in view of the postmortem findings there can be 
but little doubt that a state of insufficiency was near at hand, for the en- 
larged anterior lobe was undergoing degenerative changes. 

The degree of neighborhood distortion brought about by the adenomatous 
hyperplasia was extreme. Notable is the fact that the growth had burst 
through the dural capsule toward the left side rather than by way of the stalk. 
Consequently the primary implication of the chiasm was such as to produce 
an homonymous rather than the supposedly more typical bitemporal hemian- 
opsia. It had also deeply indented the left temporal lobe, and possibly some 
of her peculiar attacks may have been of uncinate origin. 

The severe paroxysmal headaches with vomiting, together with the some- 
what unusual local signs, should have made us suspicious of this intracranial 
invasion by the growth, and consequently more wary of a primary operative 
attack from below on the distended sella. The conditions found at autopsy 
make it clear that the suprasellar extension of the tumor was doing the chief 
damage. This obviously could have been approached only by a left sub- 
temporal operation, such as Horsley practises. 

Doubtless, in view of the postmortem findings, a preliminary subtemporal 
decompression would have been advisable at least before the sellar operation 
was attempted. However, the intracranial conditions were entirely unsus- 
pected, though the somewhat bizarre local signs should have put us on our 
guard even in this, our first experience with a lesion of this type. The internal 
hydrocephalus had produced a medullary dislocation into the foramen mag- 
num, to which the terminal symptoms of respiratory failure were due. 

B. Neighborhood Tumors with the Consequences of Hypopituitarism 
the Most Striking Feature. — ^We now come to a consideration of the group 
of cases in which evidences of glandular deficiency dominate the clinical 
picture from the outset. There occur a number of clinical types, though the 
main line of division will be drawn between forms which have originated 
before and those which have originated subsequent to full adolescence. 

Further subdivisions, however, of both of these types might well be made 
on a pathological basis, with a differentiation between cases in which the 
lesion is actually hypophyseal in origin and those in which the direct pressure 
of an extraglandular growth interferes with the normal hypophyseal function. 

Such timiors as arise from a congenital anlage in sphenoidal or infun- 
dibular regions serve as illustrations of the latter, and owing to their exist- 
ence from birth they are apt to compromise the hypophysis and give signs 
of their presence in the earlier decades of life. True glandular strumas which 
are productive of functional insufficiency are, on the other hand, more often 
associated with the third or fourth decades. This, however, is not an invari- 
able occurrence, for a tumor arising from a congenital rest may not actively 
enlarge until relatively late in life (cf. Cases VII and XVII), and a true hypo- 
physeal struma may occur in time to modify adolescence (cf. Case V). 

The Preadolescent Types. — Of these, doubtless the most striking 
is the type to which the widespread attention of clinicians was first drawn 
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by Frohlich's"' paper (1901), though Babinski the year before under a similar 
title* had described the same condition in a young woman. Frohlich's patient 
was a 14-year-old boy, with an hypophyseal tumor, who not only showed no 
signs of acromegaly but on the contrary symptoms of quite a different nature. 
These on the basis of our subsequent experimental studies can be safely 
ascribed to a state of glandular insufficiency. Frohlich was able to collect a 
sufficient number of cases from the earlier literature to justify the assumption 
that a new clinical syndrome was before us. 

In addition to the neighborhood manifestations of tumor the main 
clinical features of the typun Frohlich, to which Frankl-Hochwart" has since 
drawn especial attention, are the peculiar adiposity, with a feminine type of 
distribution when it occurs in males, aplasia of the genitals, hypotrichosis, 
subnormal temperature, psychoses of varying nature and an undersized 
stature. To these symptoms we may add 
the important factor of a high carbohy- 
drate tolerance. Barring the tumor, the 
clinical syndrome is the counterpart of the 
experimental states following partial hypo- 
physectomy in puppies. 

Though this particular type is now a 
well recognized one, there seem to be other 
preadolescent forms associated with tumor, 
in which adiposity is a less striking feature, 
though the combination of tumor with ob- 
vious signs of genital dystrophy and under- 
growth are manifest (cf. Cases III and IV). 
And we must not forget at this stage of the 
discus.'*ion, not only that there are adult 
forms as well, but, and what is more import- 
ant, that bothpre- and post-adolescent forms 
are recognizable (cf. Group III) in the fi—c 

absence of the tumor on which Frohlich and c-uHng hypopituitanim, 

Frankl-Hochwart have laid so great stress. 

The following case, already recorded in some detail, ^^ is the most typical 
example of the lypus Frohlich occurring in this series, though Case V belongs 
in the same category. Unfortunately at the time the patient was seen (1901) 
insufficient attention was paid to most of the points which now interest us. 

CASE m. (Surgical No. 13054.) An interpeduncular mhedlumor causing neighborhood 
symptoms and hypophyseal insufficiency (hypopiluilarism of the type Frohlich) by glandular 
obstruction. 

December 12, 1901. Mary D., a seamBtress, aged 16, entered Dr. Osier's Ecrvice with 
the complaint of dizziness and headaches. 

She has suffered for some years with headaches and has always been small and deli- 
cate. She has never menstruated. For a month there has been failing vision, pain in the 
back, drowsiness, nausea and vomiting, constipation and "swelling of the cxtremitica." 

Physical Examination shows a well-nourished though undersized (height 4 feet 8 
inches) and undeveloped girl. Mucous membranes of good color: gums soft and spongy 
(pyorrhoea alvcolarls). The skin is smooth and presents awaxy appearance. Axillary and 
pubic hair is very scant. The subcutaneous tis-suea appear u'dematous, probably due to 
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the glossy appearance of the skin stretched over the abundant panniculus. There is no 
"pitting" on pressure. The breasts are undeveloped: pelvic organs are infantile. Hands 
and feet are particularly small; the fingers deUcate and tapering. 

Visceral examination (thoracic and abdominal) negative. The urine is of low specific 
gravity and is increased in amount. 

The only positive neurological findings are a suggestive pallor of the optic nerves 
with superimposed oedema (choked disc of low degree); shrinkage of the visual fields for 
form without hemianopsia, and exaggeration of the deep reflexes. Her mentality is of 
a childish order. 

Two months later the choked disc had become pronounced, and three futile explora- 
tory operations were performed (Feb. 21, March 8 and March 17, 1902), disclosing only 
an internal hydrocephalus. In April she became stuporous, and extreme rigidity of the 
four extremities developed. She died May 1, 1902, from an inhalation pneumonia. 

Postmortem Examination. The thoracic and abdominal viscera were normal; pelvic 
organs infantile. (The ductless glands were not especisdly observed.) 

On removing the brain (not hardened in situ) a nodular tumor mass the size of a golf 
bsdl was found occupying the infundibular space (Fig. 35) and extending up as far as the 
corpus callosum. It greatly distorted the mid-brain and obstructed the foramina of Monro, 
producing a hydrops of both lateral ventricles. It also pressed upon and moulded the crura 
cerebri. 

Histologically the growth was a mixed tumor containing cartilage, bone cells, myxo- 
matous tissue and so on. It was pronounced a teratoma by Dr. Welch. No histological 
study was made of the pituitary body and the gland has since been lost. 

Interpretation. — This, a typical instance of Bartels' syndrome *'dystro- 
phia adiposo-genitalis" of the type Frohlich, was my earliest certified case of 
hypophyseal disease and first aroused my interest in the subject. At the 
time the patient was under observation (1901), though an intracranial growth 
was surmised, the absence of bitemporal hemianopsia, without which one 
hardly ventured to make a diagnosis of a pituitary tumor, together with the 
overshadowing general pressure disturbances due to the internal hydrocepha- 
lus, completely threw us off the track. No X-ray studies were made and the 
interpeduncular tumor proved a postmortem surprise. A case of close simi- 
larity occurring in a young woman of 17 had been described the year before 
by Babinski. Frohlich's report had just appeared. Neither paper, unfortu- 
nately, had been seen. 

The process in this patient, due to the slow-growing, mesially placed 
tumor from a congenital anlage in the infundibular region, gave as its chief 
symptoms the retardation of sexual development and skeletal growth, certain 
obscure nutritional disturbances and general headaches. The acute onset 
of general pressure symptoms, with the formation of a choked disc, was 
doubtless due to the internal hydrocephalus. A review of the medical history 
of this case (Dec. 12, 1901 — Feb. 20, 1902) is interesting, in view of the dis- 
cussion which arose in regard to the peculiar adiposity which the patient 
exhibited, many observers ascribing it to a nephritic oedema because of the 
polyuria though the usual evidences of nephritis were absent. 

In an article dealing with tumors of the hypophysis Pechkranz^^ (1899) 
attributed to these growths the undeveloped genital organs, the femininity 
of the skeleton and the oedema of the face and extremities. Inasmuch as 
genital hyi)oplasia and optic atrophy are prominent features of these 
conditions, gynaecologists and ophthalmologists were naturally among the 
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first to see and record them,'' and solely with emphaeia on this combination of 
symptoms my early report of this and one other patient (Case XIV) was made. 

Another case of Infantilism of a somewhat different type, associated 
with an hypophyseal tumor, is as follows: 

Case IV. (Surgical No. 26920.) An intwpeduncular tumor (uncertified) causing 
neighlwrhood ayn^oms and hypophyseal deficiency with Infantilism (type Lorain) but no adi- 
posity. Operation : subtemporal decompression. Encouraging exp^lence with glandular therapy. 
Subsequent death. No autopsy. 

Novewher 6, 1910. Miss E. D., single, 18 years of age, entered Prof. Barker's service 
and was Bubaequently transferred for operation. Complaint: Headache; vomiting; delayed 
adolescence. 

Her parents and seven brothers and sisters are healthy and of usual stature. She 
has had no past iUneas, but has been undersized and delicate, shy, nervous and retiring. 
Highest recorded weight 94 pounds. Never adipose. Stie has never menstruated. 

Present Symptoms. Bitemporal headaches of increasing severity for past two years; 
frequent vomiting; transient attacks ot diplopia with strabismus; progressive weakness; 
recurring "ntimb spells" (uncinate?) with gustatory impressions, increase of headache. 



Fia. 3S.— Case IV. Phorograph Ui ihon patient-B cmacJHtioa and infaDtiUim. 

r^dities, and occauonal loss of consciousness. Some mental hebetude; irritable and lach- 
rymose at times. Extreme polyphapa and polyuria for a period of three months (4000 cc. 
one day's measured amount). 

Physical Examination. A pale, emaciated young woman of infantile appearance: 
dull and stuporous most of the time, with sluggish response to questions. She has acquired 
practically no secondary sexual characteristics (Fig. 36). 

Viscera (abdominal and thoracic) negative. Pelvic organi infantile. Neurological 
testa show, in addition to the local ugna to be given, a marked tremor with exa^eration of 
the deep reflexes. Cardiovascular examination negative. Biood ■pressure often too low to 
be registered; averages 50 mm. Hg. Blood: Hiemoglobin 56 per cent, (eosinophiles 1.4 
to 2.6 per cent.). Vrine negative except for the polyuria. Stools negative. 

Analysis of Hypophyseal Symptoms. (a) Neighborhood: The X-ray shows sellar 
enlargement with obscuration of outlines. Eyee: No optic atrophy. A left internal stra- 
bismus; slight nystagmus. Pupils dilated; no light reactions. Fields not taken — patient 
cannot sit up. No gross hemianopsia. Acuity low. 

Examination of the pharyngeal vault shows a median slit-like opening in the mucous 
membrane just posterior to the edge of the vomer (perrastent Ratbke's pouch?). No ade- 
noids. No epistaxis. Suggestive uncinate gj/na symptoms; also rigidities su^esting pres- 
sure against crura cerebri. 

(b) General Pressure Sj/mphmis. Severe headaches; vomiting; low grade of choked 
e drowsiness and yawning. 
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(c) Glandular Symptom*. Skdelal growth infantile: height about 140 cm,; weight 58 
pounds. Hands: Fingers very delicate and tapering (Fig. 37). Incomplete OBaification ol 
epiphyses (Fig. 38). 

Cuhmeout. Skin rough, dry, shiny; no perspiration whatsoever. Numerous pig- 
mented freckles. Hypotrichosis. The hair of the scalp is dry and thin: practically no pubic 
or axillary hair. Nails thin and small ; no 
crescents visible. 

Secondary sexual characteristics in abey- 

5uffar tolerance not tested onnng to 
vomiting. Positive thermic response to injec- 
tion of anterior lobe extract. Marked polyuria 
and polydi-psia. Temperature (per rectum) 
ranges slightly subnormal. 

Olber Ductless Qlandt. Thyroid somewhat 
enlarged. Ovaries not palpable; uterus infan- 
tile, Adrenal{f): pigmentation: exceedingly 
low blood pressure: asthenia. 

While in her stuporous condition organo- 
therapy {hypophysin, 9 grains daily) was 
begun on November 16. Under this she 
brightened considerably; took more nourish- 
ment; blood pressure was higher. In view of 
this impro\'ement it was thought that an 
operation might be undertaken, though the 
feeble pulse, anxmia and stupor made the 
risk considerable. 

November 26. Operalk>n. Right subtem- 
poral decompression. Practically no amesthesia 
necessary, as there seemed to be a general 
hypKBthesia of the body. The subtemporal 
bone was thin, brittle and without diploe; 
P ,j _~ .„ __., „ , f ,1 i, cerebral tension was high. No post-opera- 

pigmcDted banii. ' tive complications. Continuanceof glandular 

feeding. 
Subsequent Notes. Nov. 27-Dec. £0. Ber_ headaches ceased; vomiting became infre- 
quent; she gained in weight; the blood pressure rose, occasionally exceeding 100; she became 
bright and wakeful. After a month of this improvement the opotheraphy was discontinued , 
and within two days she relapsed into her former stuporous condition. 



Ftd, 3S.— Can IV. X-rsy Bhowinf dclicste floKcr wilfa lardy epiphyseaE union (act. IS). 

While in this state a lumbar puncture was performed and 30 cc. of fluid withdrawn. 
This Duid had but a slight pressor effect on a test rabbit. The puncture caused an abrupt 
thermic response from 98° to 101°, enduring about ten hours, possibly (7) from liberation 
of anterior lobe secretion. Four days later (Dec. S4) a positive thermic response was ob- 
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ttuned by the subcutaneous injection of 0.2 grams of boiled luiterior lobe extract, with a 
rise of nearly three degrees. The skin became moist; there was a marked lessening of the 
urinary secretion for the day (a diminution from 2130 to 425 ec). The improvement on 
the folloning day in her general condition was atrikii^: her mind was clear; she was cheer- 
ful and hungry. 

Opotherapy by mouth waa then resumed, with continued improvement. It was 
again interrupted after two weeks, and thyroid and lutein extracts given instead. Under 
this treatment she lapsed into her former stuporous condition, with subnormal temperature 
and so on. On resuming the hypophyseal feeding she again improved greatly. 

A few weeks later {Jan. 20) she waa removed by her relatives to a distant city, and 
the glandular feeding was discontinued, against advice. She died 
March IS. No postmortem examination was permitted. 

Interpretation, — A review of the question of 
infantilism of various types, upon which the French 
in particular have wTitten widely, will be reserved 
for a later section (page 253). Siiffice it to say here 
that the condition of this patient corresponds with the 
type Lorain — a weak, delicate, undersized individual 
with the bodily proportions of an adult (in the absence 
of secondary sexual characteristics) rather than those 
of infancy. The whole discussion of nanism unfortu- 
nately overemphasizes the external appearance rather 
than the possible underlying morbid processes which 
may prove important (etiological factors in these con- 
ditions. 

Ettore Levi"^ has contributed greatly to our un- 
derstanding of this type of infantilism by radiographic 
studies of a typical case (Fig, 39). Not only had the 
epiphyses failed to ossify, but the cranial X-ray showed 
an enlarged and deformed sella, doubtless due to a 
pituitary tumor. The skeletal conditions therefore 
closely resemble those of this Case IV, though the 
pressure phenomena were less advanced. 

Cases of hypophyseal infantilism of this type 
show, in their freedom from adiposity, a striking con- 
trast to the adiposo-genital dystrophy of the cases to 
which attention was called by Frohlich, A good ex- 
ample has been recorded by Lemann and Van Wart'", 
Probably in the end all of these instances of hypo- of"'i^*a^i1i8m'""of' ™ 
physeal infantilism {due to preadolescent bypopitui- 2°o''|^'';eMB"' p"iiont*fl'*d 
tarism) will come to be grouped together, whether they |<{3'"'»* ™°""'«' height 
exhibit adiposity or not. LeVi).'"' ""' """ 

Here certainly there was an early functional de- 
ficiency of the pars anterior which resulted in the persisting infantilism 
(sexual and corporeal). The positive thermic reaction to anterior lobe 
extract supports this view. It is barely possible that there may not have 
been a comparable degree of posterior lobe implication. Unfortunately no 
tests of the carbohydrate tolerance were admissible. Both lobes of the 
gland are doubtless affected in the typtis Frohlich. 
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The local pressure manifestations bad become marked, leading to a 
spasticity resembling the terminal conditions of Case III. They were so 
pronounced, indeed, that a primary direct surgical attack on the gland was 
inadmissible, and in view of the patient's considerable improvement sub- 
sequent to the decompression and glandular feeding, it was opposed by her 
relatives. 

In the following case, infantihsm akin to the typus Fr'dhlich is a marked 
feature, though the growth in this instance is a primary struma of the gland 
itself, not a superimposed lesion which obstructs the gland, as in the preceding 

Case V. (Surgical No. 27100.) Huge hyptq)hy5eal struma dlsforting the brain. Primary 
liypopitultarism, witli neighborhood, general presMire and glandular symptoms all pronounced. 
Seila deslroj-eil: hemisnopsla; choked disc on primary atrophy; adiposity, feminism, genital 
dystrophy. Subtemporal decortipresalon. Death. "Status lymphatlcus." 



aled Kith interpcduDcuIsr tumor andbypopituilArism. Note, OD risbt. tbe BbundBnC psanjculug. amKll 
hand and tkpenng fingers. 

December 2!, 1910. H. G. W., aged 22, Mngle, referred by Dr. K. F. Junor of 
Brooklyn, through Dr. M. Allen Starr. Complaint: Headaches, vomiting, loss of vimon, 
epileptifortn attacks. 

A negative family history. He was exempt from the tisual children's maladies. At the 
age of 6 he had a severe fall, striking his forehead : he has been subject to headaches ever ance. 
It is obvious that bis adolescence was imperfect, and childlike tendencies have perdsted; 
he has never shown any sexual instincts. 

He has undertaken some business tasks of late, but they proved too much for him; 
he "broke down" five weeks ago and since then has been confined to his bed. He has suf- 
fered for years with insomnia. 

Present Aggravation of Symptoms. Increasing headaches led to an ophthalmolo^eal 
examination, when, seven months ago, Dr. Scott Wood found a nasal hemianopsia of the 
left eye; right normal; no choked disc. Vision is now completely lost in the left eye and 
is rapidly failing in the right. 
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The headaehea, which are accentuated by recumbency, have gradually become much 
more severe; they are "bureting" in character, so that hia head has to be held, and are 
accompanied by hallucinations of a "horn growing from his forehead." There haa been 
projectile somitina o( late and much nausea. For three or four weeka he haa had many 



Jackaonian aUacks, accompanied by an indesnriboble olfactory and gustatory & 

and several aeiziires with unconsciousness, one lasting twenty-four hours. ITiere has been 

marked loss of memory; also periods of dysarthria or actual aphasia. 

Absence of cutaneous perspiration has been noted for years. Polydipsia and polyuria 
have also been present in the past. 



Fto. 43.— Cbw V. \'i9uiil Geldl Dec. Zlit. 

Physical Examination. An ovemourished, delicate, boyish'looking young man 
{Fig. 41), suffering intensely with symptoms o( cerebral pressure. The localizing signs 
obviously point to a lai^ interpeduncular tumor. Blood and urine negative. 

Analysis of Hypophyseal Disturbances, (a) Neighborhood Symptoms: Stereoscopic 
X^tay plates show the sella to be practically destroyed (Fig. 42). Eyes: Bilateral exoph- 
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thaJmoa. Left primary optic atrophy; right, a low grade of choked disc. No photophobia. 
Fidda: AmauroHis total on the left; right, upper temporal defect (the ledon therefore has 
produced a right honion3'mouH hetnianopsia). Complete anosmia. Uncinate attacks. 
Exaggerated deep reflexes, which poeaibly indicate pressure on crura. Retropharyngeal 
examination shows a median crypt, regarded as a relic of Hathke's pouch (cf. Case IV). 



Fid. 44,— CwK V. X-»y of Rngen Innt. liu) : united epiph>-K«. 

No noee-bleeds; but there has been a mucous discharge, occasionally blood-lingcd, from 
the pharynx for years. 

(b) Gemral Prrasure Syniptoint. Extreme headaches; marked dilatation of extra- 



cranial vessels, vomiting, dizziness, choked disc, evidences of foraminal i_F. magnum) her- 
niation with medullary sympt^ims. 

(c) Hypophyseal .'iymptome. SlcekUil: Small stature and delicate bony framework; 
feminine outlines; tapering extremities. HHgkl o feet 6 inches; weight 147 pounds. Con- 
figuration of head and features typical of a long-standing interpeduncular tumor (Fig. 40) 
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(cf, profiles shown in Figs. 71, 101, 114a. etc.). Hands deUcate, covered with a dry, Trrinkled 
bIud; fingers tapering (Fig. 44). Epiphyseal lines (radial) still present. 

Cutaneous. Skin smooth and delicate as an infant's; practically hairless, excluding 
the acalp; almost no beard, axillary or pubic hair; skin dry; rarely perspires. Adiposity 
definite; of feminine distribution; especial depositions of fat over pectorals, hips and pubes. 

Carbohydrale loUrance high: 350 grams dextrose negative; larger amounts vomited. 

No thermic Teaclion to 0.2 gram boiled para 
anterior extract, but some sweating with rise in 
pulse-rate and blood pressure resulted. Slight 
poliniria (1500-2000 cc.) ; amount of urine often ex- 
ceeding amount of liquids ingested. The tem-ptroiitre 
ranges subnormal (96° to 98°); the pu(se also (60 to 
70). The blood pressure is very low (85 to 90 mm.). 

Polyglandular. Thyroid not palpable. Thymus: 
subetemal duUnesa increased. Testes somewhat 
small; no noticeable hypoplasia of the genitalia. 

Though mental disturbances are marked, it is 
difficult to distinguish between those the i 
quence of glandular deficiency and those due to local 
pressure (uncinate) and general pressure effects. 
There is definite enfeeblement of memory, occasional 
aphasia, convulsive seixures, etc. (not a matter of 
wonder in view of the postmortem findings). 

Patient's condition regarded as very critical. 
While under obsen-atlon there were a number of at- 
tacks with unconsciousness and rigidity without con- 
vulsions, in which symptoms indicative of medullary a^^riicfo^'nwvM^UnM^ndicBU'co^^^^ 
implication occurred. Decompression tor the general nal B™tion» in Rga, 47 Bnd 4b. 
pressure symptoms seemed urgently indicated. 

Operation. December 27. Left subtemporal decompfession. Rijht ventHculuT punc- 
ture. A most difficult and trying operation. Exceedingly tense dura; unusual vascularity 
of bone. To lower tension before opening the dura a ventricular puncture was made, with 




Fio, «,— Cms V. 






FlQ«, 47. 48,— Caw 



the withdrawal of 25 cc. of clear fluid. Operation concluded; prompt recovery from the 
awesthetic. Patient thought to be doing well, when a sudden respiratory cessation (medul- 
lary?) occurred six hours later. 
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Postmortem Enunlnition. Anatomical Diagnosis. — Status lymphaticus: hypophyseal 
tumor. 

The body has a ttrikinfcly fominine configuration. The panniculua k unusually thick, 
measuring 5 cm. over the abdomen. Mesenteric and retroperitoneal fat particularly abun- 
dant. There are a few email lipomatoUH masses free in the peritoneal cavity. 

Such abnormalities as were shown by the thoracic and abdominal organs are as follows: 
Inieslinei. A most extraordinary mottling with solitary lymphoid follicles, which in 
the large bowel are as large as peas and closely packed. Mesenteric glands very numerous, 
though not particularly large. The cut surface ot the upleen shows closely-placed, yellowish 
dots, presumably lymph hyperplasia. The 
adrenals are very large, particularly on the 
left. Cortical zone sharply marked, but cen- 
tral grayish streak of medulla barely visible 
and presumably deficient. The liver is ex- 
tremely fatty. The thymus is very large. 
bilobular, weighing 30 grms. and measuring 
10 by 5 by 2.5 cm. (cf. Fig. 45). The tkyroiil 
is extremely small ; of normal api>earancc on 
section. Two possible parathyroids identified. 
The aorta is small, thin, elastic, infantile. The 
subintimal coat shows a yellowish discolora- 
tion from fat. The testes are small, soft, but 
appear nonnal on section. 
Fio. ■19.— Case V. l^niiiuijinal sccjion Histolo^cnl Appearances. Adrenal: Ex- 

iniD recioD of third veothcle from left aide. treme fatty degeneration of the reticular 

layer. Medulla exceedingly small; cells appear 
normal. Pancreas: Islets inconspicuous, small, apparently normal. Thyroid. — Excess 
of colloid in the distended acini. Testes: Absence of interstitial cells; tubules appear 
normal. Sertoli cells present; also some spermatozoa (cf. Case VIII). Thymus. — Extreme 
hyperplasia. 

Examination of Brain. Removed in its dural envelope, after formalin fixation in 
siiu, together with the sphenoidal bone. The dura shows many large pacchionian granu- 
lations and many arachnoidal herniie (Wolbach). Marked cerebellar herniation through 
foramen magnum. Convolutions much flattened. 

On dissecting away the sphenoidal bone from below it is found that the intrasellar 
portion of the tumor has distended and absorbed the pituitary fossa and partly herniated 
into the sphenoidal cells (Fig. 46). Practically nothing but mucous membrane covers this 
portion of the gland, the dtira having completely disappeared. The growth has spread for- 
ward under each frontal lobe (Figs. 4Q, 50) and surrounds the olfactor}' nerves; it com- 
pletely envelops the left carotid artery, just as in Case II, and both optic nerves are 
also surrounded by extensions of the tumor mass. 

Sections (coronal) of the brain show (Figs. 47 and 48) that the struma has buret 
through the left ade of the pituitary dural envelope. Thence it has spread upward and 
greatly deformed the brain, by indentation rather than by invasion of the nervous struc- 
tures. The tumor extends upward in tripartite fashion. .\ central protrusion fills the third 
ventricle (Fig. 46) obstructing both foramina of Monro and distorting the anterior end of 
the corpus callosum. Each lateral protrusion extends into the adjoining temporal lobe, 
deforming the uncinate region and projecting apparently into the lateral ventricles. The 
growth actually lies within the subdural space and has merely pushed aside intact pia- 
arachnoid. 

The tumor tissue on section has a grayish, succulent, translucent appearance, with a 
few discolored, brownish spots. Hittologieal eramination shows it to be composed entirely 
of solid masses of chromophot>c cells with a non-granular protoplasm and large sharply- 
cut vesicular nuclei — the type of neutrophilic cell comprising para intermedia. 



TUMOR WITH HYPOPITUITARISM— CASE V 



(riiht) hiiil^r niBcaificsCi 
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Interpretation. — ^A state of hypopituitarism dating from a preado- 
lescent age and possibly related to the cranial injury of early life. There 
was unquestionably an imperfect acquirement of the secondary sexual char- 
acteristics, though without the striking hypoplasia of the genitalia seen in the 
more typical cases of the Frohlich type in the male. It is particularly note- 
worthy that the spermatogenous epithelium was shown histologically to be 
active, though no Leydig cells could be identified in the interstitial spaces 
(of. p. 276). 

His sexual indifference, though recognized, had not been a source of 
anxiety to his intelligent parents, on whom he showered his affections with 
childlike exclusiveness. Despite his rather small stature, one would perhaps 
have commented rather on his outward appearance of femininity than upon 
the persistence of any physical characteristics of the preadolescent age.^ 

Even more than in Case II, the examination of the brain showed what 
an extraordinary deformation and distortion of the adjoining parts of the 
encephalon may be brought about by this type of chromophobe h3rperplasia, 
adenomatous stnuna, or whatever it is to be called. Here again, as in Case 
II, the growth burst through the side of the pituitary capsule and spread up 
to the left of the chiasm (producing a type of right homonymous hemian- 
opsia), enveloping the carotid, the olfactory and optic nerves in its progress. 
None of these growths in our series — so-called malignant adenomas — have 
caused metastases, though in view of the fact that the cells seem to thrive 
with such a scant blood supply and to be supported by practically no inter- 
cellular substance, there seems no reason to believe that they could not sur- 
vive and multiply if transplanted. 

The polyglandular syndrome is notable in this case particularly in its 
thymic relations. Had the patient died a few years before under an anaes- 
thetic given for some minor operation, and had the postmortem examination 
been confined to the body alone, the condition would have been regarded as 
an instance of "mors th^micay^^ associated with extreme status lymphaticus. 
There can be, however, little doubt but that the hypophyseal disorder was 
the primary element in the undoubted pluriglandular syndrome. 

It was particularly difficult in this case to know what were the proper 
steps to take in an attempt to furnish some measure of relief. These strumas 
are unquestionably slowly growing affairs, capable of degenerative meta- 
morphoses, and in view of this, it is essential that time be gained if possible. 
Here the general pressure symptoms were such as to demand urgent attention. 
Hence it was deemed best to perform a subtemporal decompression, with the 
idea of subsequently decompressing the sella or partly emptying it of its 
contents in the hope of preserving the optic nerves from further implication. 
The anaesthetic was well taken, and death was attributable, I think, to a 
post-operative increase in the medullary herniation rather than to the existent 
status lymphaticus. Possibly, however, both condijbions may have played a 
part. Certainly a primary attack on the tumor in an individual in this 
critical condition, whether by a subtemporal or by a transphenoidal route, 
is unthinkable. 

Taken as a whole, the case represents the more advanced or terminal 
stage of conditions which prove to characterize some of the adult tj'pes of 
h3rpop]tuitarism with tumor, to be described. The critical feature of the 
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excessive enlargement of an hypophyseal struma lies in the secondary intra- 
cranial complications rather tlian in the effects of glandular inaufEciency. 
The reverse is true of the large cervical struma, the frequent accompaniment 
of cretinism or myxcedema, for in these states the pressure manifestations 
are less apt to be a source of distress than the constitutional effects of the 



In the followit^ case there were no corporeal manifestations of infantil- 
ism, and the evidences of glandular insufficiency were somewhat less marked 
and were seemingly delayed until adolescence was established — a transition 
case, in a measure, between the foregoing and the subsequent cases in this 
group, 

Casb VI. (Sui^icsl No. 25715.) Chronic (rt»Iion«ry) hypopituiUrlsm In an adolescent 
with deficient mentality and epilepsy. Definite neighborhood symptoms of interpeduncular 
tumor (uncertified). Sellar decompression. Qlandulsr therapy. 

April 14, 1910. Linda T., a Jewess, 15 years of age, was admitted with the complaint 
of headaches, failing vision, amenorrhtea, increaae in weight and attacks of unconsciousness. 



Fm. 53.— Caae VI. X-ray of aells laat. siie). 

Her family history ia without note. She was regarded as a normal chdd until her 
fourth year, when there occurred a series of convulsive seizures with loss of consciouaneas, 
followed by some mental impairment and a notable increase in weight. Three years ago, 
after a period of severe headache accompanied by vomiting, strabismus was observed. 
During the two succeeding years frontal headaches and vomiting were of frequent occur- 
rence, and she complained much of orbital pain. 

Her menses began a year ago with two scanty periods, but she has not menstruated 
since. She has gained almost 40 pounds in weight in the last eight months. Folypha^ 
amd polydipsia have been excessive. There is a constant itching of the akin, which is always 
dry; "she never perspires, even in the summer months." 

Physical Examination. An ovemourisbed girl, rather oversixed for her age. Weight 
136 pounds. There are no objective mot^r or sensory disturbances. There is definite 
muscular weakness, tenderness of the tissues, and she complains of panesthesiBa in the 
limbs and body. 
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During her hospital residence she had two or three attacks of unconsciousness without 
convulaiOQ but with marked retraction of the neck and subsequent stupor. The extremi- 
ties during the attacks were flaccid. 

Analysis of Hypophyseal Symptoms, (a) Neighborhood ManifesUUiong. The X-ray 
shows a slightly enlarged sella (Fig. 53) of normal configuration. There is a bilateral pri- 
mary optic atrophy with almost complete los^ of vision on the right; acuity, left, 15/30 



Fia. S4.— CsK VI. NotecipreasioD; nlsa the Fia. 3o.— Case VI. DclicBtc. lonK-fiiisercd hand, 

(perimetric fields cannot be taken); also an abducens palsy on the right (Pig. 54). Impair- 
ment of olfactory sense. Attacks have possibly an uncinate origin. 

(b) Generoi Pretsure Symptom). Headaches, vomiting, a low grade of cedema super- 
imposed on a primary atrophy. 

(c) OUtndidaT ManifeataUona. Skeletal: Patient is rather overgrown than otherwise; 
certainly there is nothing infantile in her stature. The epiphyses are ununited, the radial 



Fio. 5S.~CiiH VI. Middle finger (nal. site). Nute pvrsiatence of epiphyaea. witb paulble averirowth. 
Marie's type rn tan«. 

line showing intercarttlaginous discs of bone. There are no acromegalic changes. The 
hands are large and the fingers peculiarly long and tapering (Fig. 55) with epiph}'seal lines 
still traceable (Fig. 56). She is very round-shouldered. 

Cutaneous. The skin Is smooth and without perspiration. There is very little axil- 
lary and pubic hair, though the hair of the head is abundant. The nails show no crescents. 
Teeth are normal; upper incisors prominent. 
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There is a noticeable excess of panniculus. Pelvic organs are infantile. Amenorrhcea 
has been present for eight months. 

Her carbohydrate tolerance was not fully established, amounts of glucose exceeding 200 
grams being rejected. Though 175 grams could be retained, this amount gave no glycosuria. 
However, 175 grams with a coincident injection of .1 grain of posterior lobe extract gave 
an abundant reduction. She gained several pounds in weight under the carbohydrate tests. 

She has slight polyuria (2000-3000 cc), a slowed pvlse and subnormal temperature 
(97.6**-98° F.). A subcutaneous injection of 1 cc. of 5 per cent, solution of anterior lobe on 
April 10th caused a positive thermic response from 97.6° to 100** F. 

April 21, Operation. SeUar decompression by the sublabial approach after primary 
tracheotomy. No difficulty was experienced in exposing and removing the floor of the sella 
and incising the dural envelope of the gland. The gland seemed unusually tense — ^rubbery — 
and resisted such efforts to remove a portion for examination as were thought justifiable. 
The cervical and sublabial wounds were closed without drainage. Urotropin. A comfort- 
able convalescence without complication. There was a marked post-operative increase in 
polyuria. 

April 25. Patient has a free menstrual discharge — the first in eight months. Her 
mental condition seems much improved, and it appears that she can see better (her mother 
is confident of this). Discharged May 29th j improved: free from headaches: taking whole 
gland extract. 

Subsequent Notes. June 16 y 1910. There has been a gain in weight of 10 pounds, 
to 146. She remains free from headache and is said to be much less dull and sleepy. Her 
mental condition, however, is practically unchanged. She has had a second menstrual 
period. 

September If 1911. Returns for observation. No organotherapy for several months. 
Has just recovered from a severe typhoid. Has menstruated regularly since the operation. 
Her weight has increased to 165 pounds. Her mother says "she eats equal to five men." 
She is still sleepy and drowsy. No headaches. Right pupil much larger than left. Vision: 
normal left: indistinct right. Not possible to take fields. 

Interpretation. — In view of the positive neighborhood symptoms in 
the absence of deformation of the sella, the condition suggests a superimposed, 
possibly infundibular, tumor which has caused glandular insufficiency by 
pressure obstruction. The symptoms of hypopituitarism are shown as usual 
by the adiposity, the infantile pelvic organs with an interruption of full adoles- 
cence, the dry skin, hypotrichosis, polyuria, subnormal temperature, febrile 
response to anterior lobe injection, and increased carbohydrate tolerance. 

The glandular disease has apparently not affected the patient's growth 
and indeed may have been preceded by a period of slight overactivity of pars 
anterior. She showed, furthermore, the four cardinal symptoms of "adiposis 
dolorosa" (cf. Case XXXVII, Group III) according to Vitaut's classification 
— namely, adiposity, spontaneous pains with tenderness, muscular weakness 
and psychic manifestations. Further consideration of types of adiposity 
and psychic disturbances, especially in so far as they bordefr on epileptic 
conditions, must be reserved for a later section. 

The therapeutic indications were chiefly on the side of glandular admin- 
istration, but a sellar decompression was performed in the hope of giving 
the supposedly obstructed gland a better opportunity of resuming its 
functions. In consequence of one or the other measure — or of the two 
combined — ^there was an abeyance of the headaches, a re-establishment of the 
menses, restoration of the normal temperature and possibly a somewhat 
improved mental condition. 
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The Post-adolescent Types. — We come now to a group of patients 
with the combination of tumor and hypopituitarism, in whom, however, 
more or less complete sexual adolescence occurred before symptoms mani- 
fested themselves. The cases are merely adult types of hypophyseal insuffi- 
ciency and represent states comparable to the experimental conditions brought 
about by partial extirpation in adult animals — male or female. The physical 
condition is a common one, and though unquestionably in the past it has 
rarely been recognized, when once seen and appreciated it is as unmistakable 
as are manifestations of hypothyroidism. 

Had it not been for the onset of distressing neighborhood symptoms 
from an enlargement of the struma or tumor, most of these individuals would 
have continued to pass merely as stout, nervous persons with amenorrhcea 
or anaphrodisia, for whom rest and restricted diet is usually prescribed. In 



Fifl. 57. — Cua VII 'Fields on HdniiaaioD, show! ni presumable bitemporHJ defect. Note bemilchrDnutiipua 
on left. . The f>int vielan for large objecle in the shaded area of right aye wai toat afur a lew daya. 

Group II will be found cases (p. 94 et aeq.) in which the evidences of hypo- 
pituitarism are less manifest, though the consequences of the local lesion are 
equally marked; whereas in Group III examples of the same constitutional 
syndrome will be given, (p. 132 et seq.) in the absence of characteristic 
neighborhood signs. 

The following three histories are fairly typical ones. In the first patient 
(Case YII) the lesion, though uncertified, is presumably an infundibular 
growth which interfere with the functional action of the gland — an adult 
type, in other words, of the preceding Case III (certified) and Case VI 
(uncertified). 

Casb VII. (Surgical No. 27156.) Inrundibulor tunwr (unMrtirkd) with primary optic 
atrophy and a itage of bitemporal hcmianofwla. Adiposity. AnieaorrliiBa. High sugar toler- 
ance. Sellar decwnprcssion: unavailing. SuliteRiporal deconqiretglon and glandular therapy. 



January £, 1911. Mrs. R. K., a Jeweas, 40yearaof age,wasreferredbyarormerpatieDt 
in this KrisB, who recogikized the Bimilarity of their eymptoma. Complaint: Headache, 
failing ^'iaion, amenorrhcea and asthenia. 
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<y hsml Bud marked luiipoaity. 
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She has several healthy brothers and Bisters; all slender. Her adolescnce appears to 
have been nonnal. She had typhoid at 17, but has otherwise been well. She wafl married 
at 22, and has hod e^t children. All but one died at or near the time of birth. 

Present Malady. Eighteen months ago she noticed on closing her left eye that she 
could see but very little out of the other. At ^Kiut this time her frontal headaches com- 



menced. Vinon gradually f^ed, until she became practically blind in the right eye and 
the sight began to leave the left. Her menses ceased at this time sjid she began to grow 
stout. The breasts are s^d to have enlarged and to have secreted milli! She thought 
heraelf pregnant. Excessive thirst and polyuria have been present for some months. She 



Fio. 62. —Case VIl. Fields o( April 9. 

complains of partesthedaa, flushes, drowainess, dizziness, tinnitus, and marked constipa- 
tion. Alio of left temporal headaches, nausea and pmn in the back. 

Physical Examinatian. The visceral (abdominal and thoracic) orgaiu show no abnor- 
malities. Cardiovascular negative. No positive neurolo^cal signs apart from those point- 
ing to the neighborhood lesion. 

Analysis of Hypophyseal Symptoms, (a) NeighhoThood. The X-ray (not atereoacoped) 
is inconclunve. It shows possibly some downward displacement of the sphenoidal 
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region. Eyes: Slight exophthalmos, more on left than right. Venules of lids full. Pupik 
equfll: reaetiona better from temporal than from nasal retins (positive Wernicke). Fundi 
show primary optic atrophy on right, with tortuous vessels but no ccdema: less pallor and 
some oedema on left. No oculomotor disturbances. Probable bitemporal field defect (Fig. 

I 



Fid. 63.— Cusc I'll. X-r&y (unreduced) after trsDaphiMiDidal and lublomporst deromprvHiaiu, Mote 

57). Some weakness of right N. nctUonwloriooi. Partial anosmia. No uncinate attacks. 
Nasopharynx negative. No epistaxis. 

(b) General Pret»ure Syntptona. Persistent temporofrontal headaches. Slight obscur- 
ation from cedema of nasal margin of left disc. No vomiting. DizsineRS. 



Fto. 64.— Case VII. Fields ol .\unM 28, 1911, cenilying bitempornl thoracter of the defeeta. 

(c) Giandidar. Patient has a small skeletal frame. Height 4 feet 11 inches. Con- 
figuration of facial bones suggestive of sphenoidal distortion (Figs, 58 and 69). Hands 
very short and stubby (Fig. 60): nails show no crescents. Slight suggestion of phalangeal 
exostoses apparent on X-ray (Fig. 61). 

Cutaneous. She is very dark-complexioned. The skin over the body and extremities 
is smooth and soft but without special pigmentation. PUoaUy of body (axilla and pubes) 
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low, but there is a growth of lanugo-like hair on the cheeks and lips. The hair of the scalp 
is dry and thin. Adiposity marked (Fig. 60), with some tendency toward lobulation, but 
no lipomata. Weight 154 pounds. 

Carbohydrate tolerance high. Assimilation limit for Isevulose 300 grams. No anterior 
lobe thermic tests made. Temperature ranges subnormal (occasionally as low as 96.2°); 
pulse variable (68-100). 

Other Ductless Glands. Thyroid: Both lobes palpable but not enlarged. No increase 
of retrosternal dullness. Amenorrhoea for five months. A temporary mammary secretion 
from some hormone action (?). 

January 12 ^ 1911. Operation I. Sellar decompression. An uncomplicated operation 
by the sublabial route with submucous resection of the vomer without entering the nasal 
cavity. Convalescence stormy. Otitis media: orbital oedema. Nasal discharge persisted 
for ten days. Follicular tonsillitis on Feb. 9. 

The headaches persisted. There was a progressive failure of vision. On Feb. 8, colors 
no lonlger recognized in the left eye. A month later the acuity was about 1/100. 

March 29 y 1911. Operation II. Right subtemporal decompression. Marked cerebral 
tension. Lumbar puncture (50 cc). The fluid, concentrated to 2 cc, shows an insignificant 
pressure response in a rabbit but causes glycosuria and diuresis. 

April 9. Headaches alleviated but visual acuity continues practically nil (Fig. 62). 
Decompression defect remains tense. Discharged. 

Subsequent Notes. Her condition remained about stationary for the following three 
months, with an occasional headache. On July 6 she re-entered the hospital for study. An 
X-ray at this time (under the advantage of the subtemporal defect) showed a very thin- 
walled sella of normal configuration (Fig. 63) in an unusually low position (cf. Case VIII) i 
measuring 1.4 cm. by 0.9 cm. in depth. Organotherapy was instituted. Improvement soon 
was apparent. The charts on Aug. 28 showed a return of vision in the right nasal field (Fig. 
64). Sept. 4: She reports having had her first menstrual period in over two years. Dec. 5* 
Normal menstrual periods have continued. 

Interpretation. — ^A case with the characteristic constitutional syn- 
drome of hypopituitarism (adiposity, high sugar tolerance, amenorrhoea and 
the rest) together with unmistakable neighborhood symptoms (primary 
optic atrophy with bitemporal hemianopsia). So long as the lesion remains 
uncertified and so long as there is no demonstrable change in the sellar out- 
lines, in spite of the manifest character of the symptoms, one unconsciously 
hesitates in the diagnosis. 

This goes to show how dependent we have become on the X-ray as an 
aid in the recognition of these states since Oppenheim suggested its possi- 
bilities. However, we have begun to feel that a sella of this type, with thinned 
walls though of normal configuration, speaks in favor of a superimposed 
growth arising from a congenital rest; whereas the enlarged and symmetri- 
cally distended sella is characteristic of primary hypophyseal strumas, of 
which many examples will be given. 

Two cases of presumed, and one of certified, infundibular tumor with 
hypopituitarism in younger individuals have already been considered in 
this group. Further discussion of them will be reserved until the succeeding 
important case has been taken up. 

As a therapeutic measure the sellar decompression here availed naught, 
and improvement did not occur until after the subtemporal decompression, 
combined with organotherapy. In a case of this kind, should actual surgical 
investigation of the lesion be contemplated, the growth must be approached 
by a lateral intracranial exploration beneath the temporal lobe, with the 
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patient in the "overhanging brain" position of Karplus and Kreidl.'" Should 
the growth be exposed and prove to be benign, as it probably is in this case, 
a fr^mentary removal might serve to check the advancing symptoms more 
eEFectually than would the more simple palliation of a subtemporal decom- 
pression. That nothing more than a mere sellar decompression is per- 
missible, when the lesion is primarily infundibular and the transphenoidal 
method of approach chossn, is demonstrated by the postmortem studies 
of Case VIII {Figs. 77, 78) which follows and of Case XVII (Fig. 126) of the 
succeeding group. 

In the following case an attempted transphenoidal extirpation would 
merely have served to remove the flattened though still functionating residue 
of the hypophysis which was interposed between tumor and sphenoidal cells. 
The case shows, furthermore, how futile may be any measures whatsoever, 
even palliative ones, in the presence of an advanced lesion. 

Cabe VIII. (Surgical No. 28200.) Urge Jnfundlbular tumor of long duraUon. uith 
maljfiuuit transformation. Neighborhood and general pressure symptoms of advanced degree. 
Marked hypopituitarism. Terminal medullary phenomena. Subtemporal decompression without 
avail. Postmortem examination. 

Auy^t €, I9H. F, H., a collegiate instructor in Ei^lish, aged 41, single, refen-ed by 
Dr. J. J. Whoriskey of Cambridge, Mass. Complaint: Blindneea; headachee; adiposity; 
periods of coma with Cheyne-Stokea respiration. 

Owing to the patient's very stuporous state and mental incapacitation only a most 
fragmentary history, at second hand, could be obtained. He has always been a somewhat 



Fio. as.— Cnae VIII. Fields Uken el»whtre lour years before sdmission. CImrarlcriHtie sla^ of bilem- 
pornl bf niianupaia. 

odd, retiring, perhaps efTeminate iudividual, shunning soeiely, though much beloved by 
his colleagues and students for his affectionate qualities and exclusive de^'otion to their 
interests. He haa always been somewhat undersized and ol>e3e, with a possible imperfec- 
tion of adolescence. He haa been a hard worker, of most sedentary habits. He has suffered 
from photophobia since childhood. 

There is a vague history' of a cranial injury received T ye&rs ago, which has left a scar 
over the left supra-orbital rei^on. Two years later (1906) he had a "sunstroke" (?) while 
indoors, followed by unconsciousness. Headaches (chiefly left temporal), increasing in 
degree, have been more or less constant since (hat time, and of late years he has taken 
aspirin in large doses. His uinon soon began to be impaired (1907), and various opinions 
nere given ("toxic amblyopia," "astigmatism," "retrobulbar neuritis," etc.) as to the 
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cause.* Vision grew progressively worse, and he became althost totally blind 13 montha 
ago. Nevertheless he managed to work at his rollegiate tasks until the middle of the past 
semester, though feeling drowsy and stupid. He has become slow of speech and forgetful 
and there has been some obvious impairment of memory for several months. He has gained 
sbout 50 pounds in weight since 1907. 

One month ago he passed into a semicomatose state with fever, Cheyne-Stokea res- 
piration, slow pulse and a high blood pressure (240), which lasted for 24 hours. Dr. Whor- 
iskey succeeded in arou^ng him by the use of stimulants. A week lat«r there was a con- 
vuImvc attack with twitching of the right arm and leg and turning of the head to the right. 
(Some weakness of the right side had been noted for the preceding few months.) 

Physical Examination. An adipose, undersized man of middle age. He is usually 
in a stuporous sleep from which he can be aroused sufficiently to give vague monosyllabic 
answers to emphatic questions. He is completely disorieuled as to time and place. 



Visceral (abdominal and thoracic) examination negative. Cardiovascular negative, 
except for a very high blood pressure (180-200). Urine: A trace of albumin and occasional 
hyaline cast. Blood negative. Positive neurological signs (aside from those obviously 
related to an interpeduncular growth) are limited to the very definite frontal lobe symptoms — 
impainnent of memory, disorientation, stupor, disregard of araenities, and personal untid- 
iness. He is not emotional. 

There is no objective disturbance of the right side of the body though he has compl^ned 
of ila being weak and numb. RxjUxm: Deep, normal: superficial, inactive. 

Analysis of Hypophyseal MBnifestatioDg. (a) Neighborhood Signs. The cranial 
skiagram (Fig. 66) shows a marked downward distortion of the sellar region, and a fwnt 

• I have been privileged to see most of the records of the earlier ophthalmolo^cal 
studies. Fields were taken in 1908, which are typical of an interpedmicular lesion, although 
at that time the defect in the right eye hod advanced almost to blindness (Fig. 65). 
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shadow, whichmaybetheuneDlargedaeliaitaeUrnomeasurementspossible. Eyes: Marked 
bilateral exopthalmoe, more pronounced on right than left; positive von Graefe's sign. Bilat- 
eral primary optic atrophy: total blindnesa (originating as a bit«roporal hemianopsia) 
(Fig. 65). Extreme paaaive congestion of lids and conjunctiva, with some o^denta. Ocular 
movements performed with difficulty, and elicit nyslagtnend twilches both to right and left. 
Slight divergent squint on right. Constant oscillatory movements. Pupils small; equal: 
no reactions. Total aiui»mia. No epistaxis: no nasal discharge. Nasopharynx negative, 
(b) General pressure iymptoms of highost grade; shown (1) on the skiagram by points 
of pressure atrophy of the skull; (2) by the general cranial tenderness; (3) by the extreme 
drowsiness and the medullary symptoms (Cheyne-Stokes respiration, retraction of the neck 



FioB. 07, 68, ne.^CaM VIII. Adiposily of fvpui /rmiNinui. Nole geau vbIhuri: AeWMe eitnmitiei^ 
distribution ot hirau1i»>. 

and difficulty ot dentition) — rather than by the u-sual triad of headache, vomiting and 
choked disc. Left temporal headai^hes, though constant, have not been severe: no vomit- 
ing. Primary optic atrophy without superimposed choked disc, though there is some obscura- 
tion of the nasal margin on the right. Pallor not marked in either disc. Veins tortuous but 
not dilated. 

(c) Glandular Signs. Small skeletal frame (F^. 67, fiS, 69). Height 5 feet 6 inches. 
Head: tendency to maxillary prognathism (Fig. 71). Extremities small: hands (Fig. 70) 
delicate, pudgy, fingers tapering, joints exceedingly mobile; wears a number t} glove. Feet 
small— number 6 shoe. Slight genu valgum (Fig. 67). Epiphyses ossified (Fig. 72). 

Cutaneous. Delicate soft skin, with excessive perspiration, curiously limited t« the 
face. No pigmentation. Pilosity low and of feminine distribution* always a scanty beard. 

Adiposily marked: pannicutus particularly abundant over abdomen, pubes, pectoral 
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r^on and hipa. Lai^ euprasternat and supraclavicular pads. He has gdned 40 pouada 
in wdght in (our years — weighs 161 pounds. Extreme atthenia. No polydipsia or poly- 
uria. Temperalure (rectal) ranges above normal (90-100° F.). He has always felt "coilly 
and cold." Of late he haa had occasional unacoountable febrile attacks. PuUe 90 to 100. 

CaTbohydrate tolerance not high. Assimilation limit for Iffivulose established at 150 
grams (0.1 per cent, bevorotatory by the polariseope). Thermic reaeUon to anterior lobe 
injection inconclusive. 

Other DuetUss Qlands. Nothing clinically observable. According U) the patient's pet^ 
Bonal attendant, until recently there have been marked subconscious apbrodi^ac tendencies. 

Augiitt 17. Operation. Combined osteoplastic resection with subtemporal decompres- 
sion. Extreme tension. Ventricidar puncture with withdrawal of 10 cc. of clear fiiiid. 



Replacement of flap, leaving a lai^e subtemporal defect. Practically no anesthetic neces- 
sary. Condition remained unaltered. Cheyne-Stokes respiration persisted. Death on the 
third day after the operation, with hyperpyrexia (107°). 

Autopsy. Extremely adipose body. The panniculus of the abdominal wall is 6 cm- 
in thickness and of a pecviliar bright golden color. Peritoneal fat is especially abundant. 
The omentum is enormous and heavy ano there is fat in excess everywhere throughout the 
mesentery, ^out the kidneyEs, pancreas and other organs. The large irdestine shows a 
marked hyperplasia of lymph follicles. The spleen is small (120 grams) and shows no micro- 
scopical change. The liver is fatty: on section the cells are almost entirely replaced by fat 
(Fig. 73). Pancreas embedded in fat, which infiltrates the organ itself (Fig. 74). On seo- 
(jon the islets are numerous, small, clearly demarcated. The cells appear normal. The 
aorta is not definitely small; it contains many atheromatous patches. Prostate is small: 
seminal vesicles large: distended with a purulent material which microscopically contains 
spermatozoa. 
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Ducdees Qluub. Thyroid is amall (30 grams). On section, an increase of colloid with 
low epithelium (Fig. 76). One parathyroid seen: normal in appearance. Tkymu»: A 
greatly enlai^ed fatty organ with the morphology of an enlarged thymus but which oo 



section shows no trace of thymic tissue. Adrenals very large. Right measurea 6 by 4 by 
1 cm, and weighs 9.6 grams; left measures 7 by 3 by 1 cm. and weighs 7.1 grams. On sec- 
tion, a marked change with vacuohzation of celh of subcortical zonea; an apparent hyper- 



Flo». 73, 74— Showing (left) '"tly U 



trophy of chromaffin elements (medulla). Tesle» appear normal and weigh 20.6 grama 
each. On section they show an almost complete absence of interstitial tissue; no Leydig 
cells demonstrable (Mg. 75). Sertoli ceUs norm^ and tubules contain spennatozoa; also 
epididymis and aemint^ ve^cles. 
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The brain, after hardening by ftirmalm injections, was removed within its meningeal 
capsule, with the ethmoid and sphenoid bones adherent. Eiwelnpea: The skull-cap bears 
evidence of secondary pressure atrophy o( high d^ree. It is pitted with many pea-sized 






Nest in riiht bemiaphen from which tumor (Pig. 70) hu b 
of brnia. Not* cup-shap^c) bypophyHis (//) with ditAled carol 



excavations, corresponding with the cerebral herniations through the arachnoidal villi. 
They are particularly abundant in the left half of the calvarium (the excavations were 
apparent on the cranial X-ray). At the base of the skull these herniations have burst through 
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the foramina for the Dervee, where some of them are as large as the tip of the finger. There 
is a maHietl for&minal (F. masptum) herniation, accounting for the terminal medullary 
iptonu. 
The dura shows an extraordinary warty appearaace, due to the protrusion of the many 
arachnoidal hemi» of Wolbach men* 
tioned above. 

On difiaecting away the much flat- 
tened sphenoidal oells the protnimon of 
practically a normal eiied sella is seen. 
Its floor consists of a. thin scale of bone 
containing some pressure perforations. 

There is an enormous aolid tumor 
mass occupying the interpeduncular 
region, widely dislocating all anatomical 
landmarks of the neighborhood. The 
tumor has invaded the upper part of the 
ethmoid, which has been partly broken 
away during removal (Fig. 77). This 
portion consists of a solid bony growth 
in which the optic nerves have evidently 
been compactly embedded (accounting 
for the fact that no choked disc was 
superimposed on the primary atrophy). 
A mid-longitudinal section (Fig. 
77) shows a large, sharply outlined 
growth about the size of a teoma ball. 
Its cut surface is dry, granular and of 
a pinkish color. Though generally spher- 

80.— Cbm VIII. Sflction of tumor (jndothflionial. ical in shape, there are certain prolon- 
lM«g. IftOdiamB.) gations, one in particular which fills the 
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thinned sella and which has flattened the hypophysis to a saucershaped s 
in thickness. The infundibular ataJb passes down behind the tumor (cf. Case XVII, Fig. 
126, in which the tumor has pushed the stalk forward) to the paiterior edge of the gland 
(Fig. 78). It has been drawn out to a length of 3 cm. 
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The tumor was enucleated from its bed m the right hemisphere (Fig. 79). Its surface 
shows a curious verrucous irregularity. Its only point of seeming attachment was on the 
anterior wall of the elongated infundibulum. Here it shelled out less readily, though it 
cannot be certified that this was the point of origin. It is somewhat moulded by the struct- 
ures which it has crowded aside, the middle cerebral artery in particular havmg deeply 
grooved it. The optic nerves and chiasm have apparently been completely embedded by 
the growth. Most of its extension is toward the frontal rather than toward the temporal 
lobes. The internal carotid arteries are very large and tortuous and indent the sides of the 
hypophysis. 

Histologically the tiunor appears to-be a pure endothelioma (Fig. 80). 

The hypophysis (Fig. 81) is greatly flattened; the cell columns consisting in places of 
only two layers of cells, which have shrunk away from the greatly dilated sinusoids through 
the postmortem release of pressure. There is a normal proportion of acidophiles in the 
pars anterior. The posterior lobe is cellular: the neurogliar spaces wide-meshed but empty 
except for an occasional hyaline mass (Fig. 255, p. 192). There is a flattened colloid cyst 
in the pars mtermedia. 

Interpretation. — An unusual case, unlike any other in this series, 
though Case XVII of Group II will be found to possess certain similarities 
so far as the neighborhood distortions are concerned. Here, however, there 
were outspoken manifestations of hypophyseal insufficiency, from which 
Case XVII had largely escaped. The two cases differ, furthermore, in the 
position of the tumor, for in this case the growth lay anterior to the infundib- 
ular stalk, not behind it as in Case XVII and the tendency of its progress 
was upward and forward into the frontal lobes and ethmoid cells. 

Though in a far more advanced degree, the local conditions are pre- 
sumably similar to those postulated for the preceding case as well as for 
Cases IV and VI, and certified in Case III of the present group. The persist- 
ence of a morphologically intact, though thinned, sella seems to be character- 
istic of them all. One must not be misled therefore into the conclusion that 
normal sellar outlines necessarily speak against the existence of a neighbor- 
hood tumor. Sellar distention as we shall see is confined largely to patients 
aiflicted with a primary glandular struma. 

In all of these infundibular extrapituitary tumors the hypophysis itself 
suffers from a pressure atrophy combined with stalk obstruction, which 
renders both lobes of the structm-e functionally incompetent. Lesser grades 
of a similar functional insufficiency, usually with hypopituitarism, occur 
with tumors situated at a distance, as will be pointed out (cf. Group IV), 
but with the neighborhood lesions the hypophyseal deformation and com- 
presson is far more obvious. It is important to note that with the ordinary 
methods of postmortem removal of the unembalmed brain a thinned-out 
saucer of gland, such as was revealed by careful dissection from below in 
this case, might easily be overlooked. 

The question naturally arises as to the dm-ation of the condition. It 
would seem probable, in view of the patient's skeletal characteristics, that 
the anterior lobe had suffered before his normal stature had been attained; 
it would seem probable too that the usual manifestations of adolescence had 
been imperfect, indicating a secondary insufficiency of the Leydig cells 
which antedated puberty. 

Certainly some implication of the gland by the tumor was of long stand- 
ing. Subsequent to and perhaps due to the traimaa of seven years ago, the 
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dormant growth became active, with the rapid onset of neighborhood symp- 
toms and with even more manifest indications of glandular insufGciency. 
These, however, were somewhat bizarra, for with the adiposity and asthenia 
there was not a great increase in the sugar tolerance and the blood pressure 
was very high. These irregularities, however, can possibly be ascribed to 
the extreme degree of cerebral tension and obvious medullary implication. 

The postmortem studies revealed a condition therapeutically hopeless. 
Owing to the stupor and Cheyne-Stokes respiration a primary attack on the 
tumor was unthinkable, and the extensive decompression did not serve to 
check the medullary symptoms. It is not uncommon in these large mid- 
brain lesions for marked hyperpyrexia to accompany theterminal phenomena.* 

Casb IX. (Surgical No. 28132.) Pituitary struma with enlarged sella and uncinate 
gyrus seizures. DeTlnlte primary hypopltultarlsin wKh impotence, increased sugar tolerance and 
adiposity of feminine distribution. Improvement under glandular feeding. Transpheaoldal 
operation. 

July S3, 1911. T. M. E., a banker, 36 yeare of age, referred by Dr. L. Litchfield of 
Pittaburgh. Comp2atnJ.' Uncinate attacks and impotence. 



Fio. 82.— Cs« IX. Enlsrced eells (ost. ■■■e] of doublecanlour (stcreoKopic). Donum completely sbwrbed. 

A number of the members of the patient's family have suffered from mental disturb- 
ances. He is one of five children. His three brothers, two of them twins, are stout and 
have scant beards. His Krandmother was excM'dingly sUiut (weighing 300 pounds), and 
other members of collateral branches of the family are stout. 

Patient is said to have weighed 15 pounds at birth and was very fat as a child. He 
bad diphtheria at the age of 12 and typhoid at 20; otherwise no particular ailments. H^its 
good. He graduated from college in 1808, and has subsequently assumed large and woiry- 

* Frankl-Hochwart 
1dOg,'xxii, 287} has 
he has observed. 
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responsibilities. He married ten yeaxe ago and has one healthy child, three 
years of age. 

Present MaUdy. The first disturbing eymptoms (1904) were numbness of the fingers, 
inaomnia, neur^gic headaches, and anaphrodisia. Reatandchangeof scene were prescribed. 
The symptoms continued. Malaria was contracted in Mexico in 1907. During the next 
few years and for long periods he often took 30 grains of quinine daily owing to dizzy spells 
and chilly sensations. 

Ucinate SeiturfM. The first euspidous attack occurred in October, 1909 — a definite 
lapse of memory for 20 minutes, with confumon and chilly sensation. In January, 1910, 
he had another similar seizure of longer duration-diagnosed "automatism." In February 
there were three attacks. In July there occurred another rather sudden loss of memory; 
he found his way home, and then had a severe convulsion with unconsciousness. The 
attack was preceded by a peculiar subjective taste and by numbness of the fingers. During 
the attack lie face was drawn to the left and there were smacking and tasting movements 



FioB. as. 84. 8S.— Caw IX, Note adipogily and diipoBilion ol hirauliea Uypui Jiminiaut). 

of the lips. There were two subsequent convuisionB on the same day. Bromides were 
administered. Amnesia persisted for about three months. The eyes were examined at 
this juncture and were found negative. 

In October, 1910, Dr. Litchfield prescribed pUuilary extract. This was kept up with- 
out intermission until June 8, 1911, when the patient, feeling remarkably well, discontinued 
the powders but continued with the bromides. Four days later (June 12(h) there occurred 
six mild amnesic periods (dreamy states) with gustatory sensations — "an indescribable but 
nasty tasle and smell." Six other similar seizures on the following day. Pituitary feeding 
was immediately resumed. He has felt much better since and has lost 15 pounds under 
the treatment. Two days after discontinuing the powders on the patient's admission to 
the hospital, two slight uncinate attacks occurred. 
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He has always had an abnormally good appetile: has a great liking for sweeta. At* 
tempts to diet for hia adipofflty have naturally been lamentable failures. 

He has always been sensitive to the cold — "sits close to the fire." His skin has always 
been notably free from perspiration until he began taking the pituitary powders. 

Headaches have been inconspicuous. No change in vision noted. Marked anapkro- 
disia for several years and loss of potentio sexualis for two years. 

He has become susceptible to attacks of depree^on; is forgetful, init^le and some- 
what emotional. For the most part, however, he holds himself in good control, and has 
carried on responsible work. 

Physics! Examliution. Of healthy appearance, though over-weQ nourished. Wdght 
200 pounds; height 5 feet 9^ inches. Visceral, cardioraeadar and neurologieal examina- 
tions negative. Blood pressure 125 mm. Urine and blood n^ative. 

Analysis of Hypohyseal Symptoms, (a) Neighborhood Signa: The stereoscopic 
X-ray (Fig. 82) shows a greatly enlarged sella of double contour, measuring 3.0 cm. by about 
2.2 cm. in depth. The dorsum seila is obscured though identified on the 6th exposure. 



Fio. Sfl.— Ca« IX. Middrc &Bgti (unreduced) ehowing medullary abBorptioa and BbBcnce of tuftjns. 

The eyes are negative, though inequality of the pupils has been observed. The fields show 
some constriction for colors and possibly a slight tendency to an upper temporal form defect. 
Nasopharynx negative. Tonsils are large and cryptic: a large adenoid mass is present. 
No epistaxis. 

(b) General Pressure Symptoms. None. The right frontal headaches are probably 
from pituitary distention. No change in the eye-grounds. 

(e) Glandular Symptoms. Skdetal: The body shows a su^estive typua femininus: 
broad pelvis; alight genu valgum <Figs. 83, 84 and 85). Head is well formed: no progna- 
thism; very large occipital protuberance. The epiphyses (radial, etc.) have unil«d. The 
phalanges show considerable medullary absorption (Fig. S6). Teeth are normal. 

CiUaneous. Skin is exceptionally smooth: pilosity low, with scanty beard, incon- 
spicuous axillary growth and feminine distribution of pubic hiur. Arms are freckled, but 
there is no especial pigmentation. Adipoeily is diffuse, but panniculus is especially abundant 
over pectorals, hips, abdomen and pubes. Many bluish lin«e albicantin. 

Carbohydrate toUraitce high; limit something over 250 grams of Isvulose. Higher 
dosage causes diarrhoia. With 135 grams repeated attempts to establish a therapeutic 
dosage unsuccessful. No spontaneous Uevulosuria occurs on taking 45 grains of whole gland 
attract per diem with 125 grams of Isvulose. 

TemperaluTe ranges about normal but has been found subnonnal in the past and the 
■pidte has been slow. No thermic test made. No polyuria. 

No abnormalities made out in the other ductless glands, though the area of substernal 
dullness is unusually large. 

Treaiment, A sellar decompression is probably advisable, in the hope of lessening 
pressure disturbances on the part of the uncinate gyri — the presumable cause of the seiz- 
ures. He was discharged (July SO) takii^ 15 grtun powders of the gland after meals. 
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He reported (Auipiti 17) that he was feeling better than for four years past; that his 
temperature ranged slightly above normal, and that there was visible perspiration when 
exerdaing — not observed for a long time previously.* 

Interpretation. — A typical case of dystrophia adiposo-genitalis of the 
adult type. Had it not been for the uncinate attacks calling attention to the 
neighborhood, it is possible that the underlying condition would not have 
been recognized, as there would have been no occasion for an X-ray exposure. 



The enlai^ement of the sella makes the diagnosis of a primary pituitary fault 
unquestionable. However, similar nutritional conditions due to states of 
dyspituitarism, without an enlargement or struma of the gland, unquestion- 
ably exist in a lai^e number of individuals and pass unrecognized. Hence, 
had the uncinate fits not been interpreted as evidencing a regional disturb- 
ance, the case would have fallen, in our present classification, among those 
with hypopituitarism in Group III. 

Some twelve stereoscopic plates of the patient were taken here and else- 
where, it being presumed from all of them that the posterior sellar outlines 
were entirely destroyed. Only after several trials at our own hands did Dr. 
Boardman succeed in getting negatives in which the distorted and thinned 
dorsum could be stereoscoped and the actual profile dimensions of the enlarged 
pituitary pocket determined, 

*A month later another uncinate attack occurred, and at this time the fields taken by 
Dr. W. W. Blair showed, for the first time, an irregular constriction of the color fields. 

Noi'ember 9, 1911, a traTiephenoidal operation was performed and a large mass of the 
tumor removed (No. 34 of the operative table, page 311). It proved to be a chromophobe 
struma. Uneventful convalescence. Supplementary radiotherapy. 
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Care X. (Surreal No. 27798.) PHuitar; struma wlih bitemporal hemtanopala and e 
larged sella. Definite primary hypopituitarism with Impotence and adiposity of feminine tyf 
Marked improvement In vision after glandular extirpation. Supplementary organotherapy. 

May 13, 1911. I. D., a Hebrew salesman, 30 years of age, referred by Dr. ^ 



Fio. as.— ShowitiR KKklly lUsKnicd uid enUrged «Ils of Cbk X (nsl. siie). 

Allen Starr. ComplairU: Severe headaches, loea of vision, general weakness, 
nervousness. He had an attack of "pleurisy" 12 years ago and is very subject to "colds," 
there being an abundant secretion from the nasopharynx much of the time. He has been 
married 14 years; is without offspting. 



onriihi. 

The Existing Malady. He associates the onset of the trouble with the first lowering 
of fisioR, 18 months ago, though it obviously long antedates this period. Six months later 
changes suggestive of a bitemporal hemianopsia were recognized by Dr. Ernest Sachs. These 
rapidly progressed to the typical bitemporal lesion which, with some fluctuation in its 
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extent, Btil! permsta. There has been no diplopia. Hmdachet occurred and of late have 
been aevere and continuous. For & year he has been extremely tiervous and easily fatigued. 
He has become somewhat irritable, worries excessively and becomes exhausted upon the 
alightest exertion. 

For a year or so there has been a noticeable anaphrodiiia and for the past several 



FiQH. 91. 02— Csse X. Shoo'iDK okelclal ronfiKuralion and adipoailyor tapai /rmininu, wilb bypotrii- hosts. 

months he has been impotent. He Hulfers much from cold in spite of frequent subjective 
"heat'flushes." There has been no increase in weight; no polyuria. 

A few days afler his admission, while gargling his throat and bending over, there was 
a gush of clear watery mucus from his nose (rhinorrhtea?) with lessening of the headache. 



FlQ. 63.— Cue X. X-my ol niiddip hnicr (nat. aiie). Note ciuphyMi] lines and inlautile terminal phalariKex. 

niysical Examination. The patient (Figs. 87, 88) is undersized, over-nourished, 
flabby, feeble. No abnormalities in thoracic or ab<lominat viscera. Neurological examina- 
tion! negative aside from the changes in the optic nerves and the dispositional peculiarities. 
No general nressure disturbances. 
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Analysis ot Hvpophyseal Symptoms, (a) Neighborhood Manifeslaiiont. The X-ray 
(stereoscopic) shows a marked enIa^enwDt of the sella (Fif;. 89) which measures about 
2 cm. in depth and 2,5 cm. in its tmtero-poaterior dimensions. Eyea: Bilateral primary 
optic atrophy. Bitemporal hemianopsia including the macula on left and sparing it on 
right (Fig. 90). Acuity left 5/50; ri^t 15/50. Marked photophobia. No exophthalmos; 
no diplopia. Positive hemiopic pupillary 
reaction. There is a lowering of olfactory 
acuity. Rhinorrhoea (?) on one occasion. 
No epist^xis. Nasopharynx negative. 

(h) Gtandtdar ManifestatUms. SkeU- 
tal: Patient is undersized (5 ft. 5 in.); 
weight 132 pounds. The body shows the 
characteristic typui femininua (Figs. 91, 
' 92); small extremities, wide pelvis. The 
hands are peculiar (Fig. 87), pudgy, 
shapeless, hairless; the fingers long, some- 
what clubbed, the terminal pads deficient 
and the nails ctirved. The epiphyses are 
p*™.t««of «r(nMinou,*piphy- '"completely ossified (Figs 93, 94); feet 
pt aacd 37, Hdsht 165 cm, are small (wears a 5)i shoe) ; tendency 

to webbing of to«e. 
The skin is dry, soft, velvety, and over the body practically hairless. 
No axillary and practically no pubic growth. The beard ia scant though the hair of the scalp 
is plentiful. AdipoaUy: A generalized 
feminine distribution of panniculus, 
which is abundant over hips, pectorals 
andpubes. Large supraclai-icular pads. 
CarhohydTote tolerajicc not exces- 
Mve. No great appetence for sweets. 
Limit for kcvulose 150 grams. 

Tkermic reaction to anterior lobe 
injection not det^jrmined, Tempfrnlurt 
persistently subnormal (97-98°l. Slowed 
puUe. Low bWd pressure, 115 mm, Hg. 
No polyuria. 

Other Ductless Glands. Thyroid 
barely palpable. Thymus (?) : A defi- 
nite inprease in retrosternal dullness. 
Some unusual axillary pigmentation. 
Testes show no abnormality. 

May 18, 1911. Operation. Partial 
remanat of struma by itsiial eubli^ial 
approach wUk »ubmiianii re»ectum of 
»eplum. The enlarged gland protruded 
into the sphenoidal cells and was cov- 

j 1 L .!.- J J Fio. 95,— Chromopliobe «tru. 

ered only by thin dura and mucous dUms,) HhoKios mnipBet 

membrane. There was a median 

small parahypophysis ^parent to the naked eye. The soft tumor was under sufficient 

tension to cause it to extrude throi^h the first incinion made in the capsule. There 

was no bleeding. The operation presented no difficulties. There were no post-operative 

complications. 

On hialological examination, the fragments removed at operation show (Fig, 95) the 
usual characteristic struma, made up of closely packed masses of targe chromophobe cells 
bavingsbarply cut vesicular nuclei and a smooth protoplasm which st^ns indifferently. 
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On deeply atuned sections a few cells are found which show some affinity for the acid atain, 
but almost without exception they are o( the type of neutrophilic elements of pars anterior 
and pars intermedia, resembling the cells which multiply in the gland during pregnancy. 
There are many areas which contain an amorphous hyaline material, which may be the 



FiQ. ee.— Cue X. neldilSdayaa[t«TDpen(iDii(0.5cm. diBca). Macula restored od left: viaion ntum- 
ing ID [icht temporal field. 

product of cellular secretion, and there is one colloid cyst. No mitotic figures^are observed. 
There is practically no trace of alveolar structure or supporting substances of the ceil masses. 
CorwaleKence uneventful: usual two or three days of extreme drowsiness. Polyuria 
of 2030 ce. in the first twenty-four hours, as in the animal experiments. No fever. Sub- 
jective improvement in vision. 



Fia. 87.— Caw X. Fields 3 monlha after operatioo (0.5 cm. Haa). 

June S. Patient can count fingers in each temporal field. Perimeter shows return 
of vision on the left so as to include macula and there are patches of vision in the right 
temporal field. Acuity: Left 15/40; right 15/30. Organotherapy: Two 3-grtun pituitary 
tablets after meals. 

June e. Further improvement in viaion. Fields {Fig. 96). Acuiti/: Left 15/30; 
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right 15/20. Photophobia has disappeared. Nasal examination shows an intact median 
aeptuin; it would be impossible to tell that an operation has been performed. Organo- 
therapy instituted. DUcharged. 

Atiffust 1, 1911. Report* for examination. General condition much improved. Com- 
plains or neuralgic chest pains. There has been a reawakenii^ of potentio sexualis Hnce 
taking tablets. Fields {Fig. 97) show further improvement. 

Interpretation. — This is a very typical example of primary hypo- 
pituitarism culminating near middle life, though it is quite probable that a 
certain degree of hypopituitarism haa existed since childhood; enough to 
modify skeletal growth though not enough . to constitute the picture of 
Frohlich's dystrophia adiposo-genitalis. 

The chief therapeutic indications were surgical ones, to relieve if possible 
the advancing pressure implication of the optic nerves. Judging from later 



Fio. 98.— Cbk XI. Radios 



experiences (cf. p. 321) we should have supplemented the operation with 
radiotherapy as well as with the therapeutic administration of glandular 
extracts. The glandular (posterior lol>e) deficiency itself was not great, judg- 
ing from the comparatively low sugar assimilation limit, and the non- 
progressive augmentation of adiposity. The histological character of the 
struma places it in a pathological group which comprises the majority of the 
casrs in which it has been possible to secure tissues for examination. 

It is to be noted that had the patient been seen a few months earlier, 
before the optic nerves were seriously affected, the case would have fallen 
in Group III. We must fully realize, therefore, that as conditions change, 
these cases will naturally shift from one to another of the groups into which 
for convenience of the present clinical study we have subdivided them. 
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The next case resembles more closely Cases II and V in the rapid advance 
of the tumor growth. When the condition has gone so far as presumably to 
cause a ventricular hydrops by obstructing the foramina of Monro, thus 
sddii^ serious general pressure symptoms to those already present, the 
therapeutic problem becomes desperate enough. 

Cabe XI. (Surreal No. 27619.) Larse Interpeduncular extension of hypophyseal 
struma of long duration, with pronounced nel^borhood and general pressure symptoms. Slight 
evidence of former overactivity and present definite glandular Insufficiency (hypopitultaiiam). 
Partial extirpation of tumor. Qlandular therapy. 

April IS, 1911 . Miss S. E. K., a trwned nurse, 36 yeara of age, referred by Dr. G«orge 
M. McBean of Chicage. Complaint: Amenorrhoea, impaired vision, frontal headachea. 
Her family history ia witliout note; her health as a child was good. 

Present Malady. Since she was 13 years of age she has had frequent "aore throat." 
A tonsillectomy was performed. At the age of 15 (1890) a "benign" growth was removed 
from the throat by Dr. Christian Fenger. 

Her ealamenia, which began normally at the age of thirteen, continued until 1901 
(aged 2S), when they permanently ceased. She subsequently gained greatly in weight (from 
115 to 178 pounds). 

In 1908 she had a severe pneumonia. In 1909 there occurred a peculiar transitory 
enlargement of the lymph glands— axillary and epitrochlear. During 1909 she had occa- 



Flo.SS.— Caae XI. Reldn ot April 12th, belore operBtion, Bhowim h (endepcy toward homooyniDui 

aional "blinding headaches" with diplopia; relieved for a time by removal of a nasal "poly- 
pus," the tissue being pronounced "sarcoma." In July, 1910, purpuric spots appeared 
over the bwer extremitiee. Curettage ot sphenoidal sinus in March, 1910. Three different 
diagnoses were made, viz., "granuloma," "sarcoma" and "myxoma." Curettage repeated 
by Dr. McBean April 7, 1910, with temporary improvement in vision. 

Suggestive Wassermann reaction February, 1911. Vigorous antiluetic regime insti- 
tuted. In March, 1911, an X-ray (Dr. Rcichman) showed probable hypophyseal tumor. 
In April another sphenoidal polypus was removed, the laboratory diagnoffls being "sar- 
coma of endotheUal variety." She was subsequently seen by many specialists and varying 
opinions were given. 

FaUwf of vUion for the past eighteen months. Choked disc first observed in March, 
1910. Reading vision lost for eight months. Apparent bitemporal (?) hemiachromatopsia 
at one time. Frequent no3e4>leeds, occasionally followed by clearing vision, improvement 
also occurred after each nasal curettage. 
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For two or three yearo she has been exceedingly nervoiu and irritable. She haa nor- 
vous shivering chills. Marked dispositional change, with loss ot memory and of will 
power. Frequent crying spells; very drowsy and torpid much of time. Obstinate con- 
stipation. 

Physical Examination. An ovemouriahed woman with lai^ frame. Height 5 feet 
7}i inches; present weight I5S pounds. No abnormalities are a{q)arent in the cardiovascular 
system or visceral (abdominal and thoracic) organs. Urine n^ative; no polyuria. Neuro- 
logical teats are negative aside from the symptoms obviously due to the hypophyseal leaion. 
Waasermsnn reaction negative. Blood examination (difFerentiol) negative; urine n^ative. 

Analysis ol Hypophyseal Manifestations, (a) NeigHborhood SympUmu. The X-ray 
(stereoscopic) shows extreme distention and enlargement of the sella turcica (profile diam- 
eter 3.5 cm. by 4 cm. in depth). The sellar floor has been destroyed and the growth pro- 



FlOB. 100, 101. — Cue XI. ProBEe witb promiponiw of marillary r»thor than ol mandibular portion of 

jects into the sphenoidal cells and nasopharynx. There is merely a ghost of the posterior 
clinoid region (Fig. 98). 

A retropharyngeal examination reveals a tumor partly blocking the right narea. 
Epistaxis has been frequent and there is a constant discharge from the nares. There is 
partial anaemia. 

There is a bilateral exophihalmoa with marked dilatation of the venules of the lids. 
Suggestive von Graefe. Diplopia has been present, and a slight lack of parallelism from 
paresis of the right external rectus is now apparent. The left pupil is sightly larger than 
the right. The oplic nerves are seriously imphcated. There is a tendency toward a right 
homonymous hemianopsia (Fig. 99) with central scolomata. (The fields, except for some 
color interlacing, were normal March 14, 1910). Vision reduced to 5/200 right and left. 

(b) GcTieral Pressure SifmpUyms. Peri<Kls of severe bhnding temporal htadachts 
with nausea. Tendency to retraction of neck, recumbency bringing reUef. Choked disc 
of 2 D. right and 3 D. left, apparently superimposed on a primary optic atrophy; an abund- 
ance of new tissue present. Probably some frontal lobe involvement. 
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(c) Glandular Oitturbaricei. Skeklai^ No appu^nt acromegalic changes in the 
bones. Lower jaw rather undeveloped than otherwise. Upper teeth prominent and widely 
spaced. No thickness of the tongue. She h&9 noticed an enlargement of the handu and 
feel, and her mother thinks her features have become large and coarse (Figs. 100 and 101) 

Cuianexmi. The hair has fallen 
out markedly: an especial loss noted 
after pneumonia. No envious general 
hypotrichosis. Moderate adiposity: 
she has, however, lost 20 of the 63 
pounds gtuned eight years ago follow- 
ing the catamenial cessation. No 
polyuria or polydip^a. 

The carbohydrate UAeranee is some- 
what above normal. Assimilation for 
kevulose 160 grams; for glucose 350 
grams. She has a distinct appetence for 
sweets. During four days of sugar feed- 
ing teats her weight increased from 
158 to 163 pounds. A positive thermic 
reaetion (97.6° to 99.6° F.) followed 
the injection of 0.4 gram of anterior 
lobe eiriract. 

The tem'peratuTe ranges subnormal 
(gy'-ggo p.), the puhe also (60-80). 
Blood pressure normal (120-130). 

Other Ductless Qlands. Thyroid 
small, palpable. No increase of subster- 
nal dullness. Ovari«« not palpable (amen- Fio. 102.— CharaQUr of phromophobe Mrums ol Cum XI 
orrhoea for eight years), Adremd {?); '"■*■ 3" diani».). 

A definite tendeney to ecchymoses. The skin bruises very easily and there is a history 
of purpura. There was a marked tendency to post-operative bleeding. No pigmentation. 



Fia. 103.— Cue XL FieJde of May 13lb. 3 ireeka after opsralion, ahowing progreaaive conatriFlion. 

April 20. Opsratlon. Usual sublabial approach with submucous septal lesection. 
Large succulent tumor filling sphenoidal cells; sellar base almost completely destroyed. 
Partial emptying of tumor mass from enlarged sella; small protective drain; urotropin. 

The hittdogical examinalion of the tissues removed at operation shows great masses 
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of faintly staining cells of the neutrophilic type, containing large, sharply cut vesicular 
nuclei (Fig. 102). No acidophiles seen. In some areas the cells contain small and more 
deeply staining, less vesicular nuclei, but on the whole they are of the type of those consti« 
tutmg normal pars intermedia. 

There was the usual post-operative drowsiness, lasting for several days. No febrile 
reaction. A marked subsidence of choked disc, with declining vision. Exophthalmos 
much less. 

May 1, Administration of glandular extract begun — 18 grains of whole gland extract 
daily; dosage established on the basis of sugar tolerance. 

May 11. Noticeable improvement in mental condition. Subjectively comfortable, 
though there have been occasional periods of epistaxis, which have left her somewhat anae- 
mic. With the subsidence of the choked disc the left field has become greatly constricted 
(Fig. 103), with practical blindness. On the right the acuity has lowered to 2/100. 

Patient discharged May 16j taking 18 grains per diem of whole gland extract. Since 
its institution two weeks before, the temperature and pulse have ranged normal and there 
has been considerable improvement in the symptoms of hypopituitarism. No change in 
the neighborhood symptoms. The prognosis as regards further intracranial extension of 
the growth is most forlorn.* 

Interpretation. — This is another case in which a marked glandular 
"struma," "hyperplasia of chromophobe elements," actual "malignant 
transformation," or what one will, led to serious general pressure manifes- 
tations Trom actual invasion of the intracranial chamber. The neighbor- 
hood disturbances were consequently most pronounced, and there was a 
suggestive right homonymous hemianopsia which augured ill for the unfor- 
timate young woman. 

It is conceivable that there may have been an early transient period of 
fimctional hyperplasia of the gland (cf . the suggestive enlargement of the hands 
and feet, with coarse features, though with no acromegalic osseous changes), 
but certainly at the time the patient came under observation the evidences 
of insufficiency were full-blown (cf. the adiposity, amenorrhoea, subnormal 
temperature, dry skin, positive anterior lobe thermic reaction, increased 
sugar tolerance, etc.) 

It is possible, from a surgical standpoint, that had a wide sellar decom- 
pression been performed early in the course of the disease, thus permitting a 
free downward extension of the struma, it might have served to prevent the 
bursting inward of the growth through the dural envelope into the inter- 
peduncular space. Vision, at all events, could probably have been saved by 
an early operation of this type. Certainly under existing conditions surgery 
can confessedly do little more than scoop out such masses as fill the sphenoidal 
region and possibly relieve any further serious general pressure disturbances 
by subtemporal decompressions — not an encouraging outlook. 

This was the first case in which we were able to determine a rational 
therapeutic dosage of glandular administration on the basis of the established 
carbohydrate tolerance. The patient improved considerably under this 

* Dr. McBean reported the patient's sudden death on Oct. 20, 1911. Glandular ther- 
apy had been discontmued. A postmortem examination, limited to the brain, showed an 




ences, that a post-operative supplementary radiotherapy might have inhibited the further 
growth of the lesion. 
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r4(pme, but the rapidity of the growth and the certainty of its further exten- 
sion into the intracranial chamber make the ultimate prognosis exceedingly 
grave. 

C. Tumors with Manifestations of Former Glandular Overactivity 
though Present Underactivity is the Striking Feature.— The conditions 
shown in Case XI suggested a possible trace of an acromegalic tendency — 
namely some enlargement of the hands and feet and thickening of the skin 
and features. In some of the preceding cases, too, (e.g.. Cases I and II) the 
evidences of former glandular activity were so outspoken as to be the domi- 
nant feature of the glandular manifestations. 

The two cases which follow are also ones in which signs of present glan- 
dular insufficiency coexist with a large glandular struma, but in both patients 
physical indications of former hyperpituitarism are quite unmistakable. The 



FlQB, 104, 105.— Com XII. 
ill 

first of them shows, perhaps as well as any other case in the series, the drift 
toward the ultimate glandular insufficiency which is exhibited by many of 
these individuals in whom some traces of acromegaly show that at the outset 
there was at least a transient period of hyperpituitarism. They are cases, 
in other words, of a mixed type— of evident dyspituitarism. 

Casf. XII. (Sui^cal No. 25806.} An extensive hyftopbyseat struma occasioning out- 
spol<en nelgliborhood symptoms with dyspituitarism. Evidences of former activity shown by 
slight acromegalic changes. A present marked functional Insufficiency. Seliar decompres- 
sion with partial exliipation of tumor. Temporary Improvement. 

April SO, 1910. J. Van W., a farmer, 36 years of age, referred by Dr. Eugene Riggs 
of St. Paul. Comj^int: Loss of vision, adiposity, etc. 

He has been a vigorous and hard-working man of good habits. When 16 years of aga 
he was kicked in the face by a horse but was not seriously injured. At 21 he had pneu- 
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Qtonia, and at 25 typhoid. He has been subject to nose-bleeds "all his life," sometimes 
having them several times a we«lL. There have been none, however, for the past year. 

He has been married sevea years and has four children. 

Present Malady. He was slight as a young man, with an average weight of 140 
pounds. During the past four years he has suffered from frontal headaches with occa^nal 
nausea uid vomiting. Diplopia has been present; also much photophobia. There has been 
a gradual loss of vmon. There seems originally to have been a bitemporal defect: for lax 
months the right eye baa been completely blind. He has grown large and heavy, his weight 
at one time exceeduig 200 pounds. 

Of late the headaches have become worse and the vomiting more frequent; neverthe- 
less he has had a ravenous appetite and holds his weight. There have been periods of exces- 
sive polyuria; also intractable consHpaiion. He has complwned much of the cold; and dry- 
ness of the Bkii) and absence of persphation have been noted for some time. He has appar- 



Fia. 106.— Cbm XII. X-n 



S"loo"of nJd^ieK 



ently been impotent for a year. At present there is marked drowsinest with frequent yawn- 
ing; also evident mental impairment — forgetfulness, delusions and occasional disorientation. 

Physical Bxamioatlofi. A UgbtHx>mplexioned, overoourtshed man with somewhat 
coarse features (Figs, 104, 105). There are occasions when he responds intelligently, but 
for the most part he is somnolent, with occasional active irrational periods during which he 
roams about in disoriented fashion. No abnormalities are made out in his cardio- 
vascular system or visceral (thoracic and abdominal) organs. There is marked muscular 
enfeeblement. 

Analyais of Hypophyseal Symptoms, (a) Neighborhood. The X-ray shows (Fig. 
106) a great enlargement of the sella with deformation and more or lees obliteration of its 
outlines. B]/e»: A primary bilateral optic atrophy with right blindness and a left temporal 
hemianopsia including the macula. The colors interlace (Fig. 107). Visual acuity 0/100. 
SUght bilateral exophthalmos; a right divergent squint, with nystagmoid twitches. Phar- 
ynx not examined. Bpistaxis frequent. There is anosmia and evident frontal lobe tnwrfw- 
meni, shown by loss of memory and power of attention, confusion, disorientation, delu^ons 
■nd untidiness. 
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(b) Qlandidar Sj/mploma. Sketelal; Height 6 ft. 10 in.; somewhat round-ahouldered. 
There is httle in the patient's appearance to suggest acromegaly, but an X-ray of the hands 
ahowB the characteristic changes with marked terminal phalangeal tufts (Fig. 108). The 
epiphyseal cartilages are fully oasified. The leeih are quite widely spaced (Fig. 104). Ciiia- 
nemu: The tkin is smooth and noticeably dry; the hair somewhat thin. There is » general 
and widespread adipo»Uy. 

He ia sexually impotenl. There is polyuria, 
the urinary output usually exceeding the fluid 
ingesUd, as: on April 23, output 1710 cc, 
liquids 1300 cc.; April 24, output 1980 cc, 
liquids 1400 cc; April 26, output 2510 cc. 
hquids 2020 cc., etc. (It was difficult at times 
to collect the full amount aa on his irrational 
days he was most untidy.) 

His temperataTe ranges subnormal (96.6°- 
97° F.) and tie pulse averages 70. A positive 
thermic readion to an injection of 2 cc. of 5 per 
cent, solution of bovine pars anterior (test April 
26 ^ving a febrile response from 98.0° (rectal) 
to 101° F.) with marked sweating. A control 
injection in a normal individu^ ot about the „ „ „„ " „ ^ ^ 

' ... ,. . _ - ,. Fio. 107.— Cmb XII. Held ot Apra IBth, show 

same weight was neg-ltlve. A pOStenor lobe inchemiBnopsiamcludiDgthemBcuIiu' regiaa, 

injection (April 28) gave oo thermio reaction. 

CarbohydrcUe toleranee somewhat increased. On April 26th 100 grams glucose gave 
no su^r; on April 27th 100 grams with a coincident injection of 0.1 grains of posterior lobe 
extract gave sugar on the first specimen. Subsequent to the operation further tests carried 
out during June established the assimilation limit at something over 225 grams glucose — 
this being the largest quantity that could be retained. 



Fio. lOS.— Case XII. lodci >m] middle 6n(sn (aaturul site), shoiring typical Bcnunegsiic chiDsei. 

Olher DucUett Glandt. Thyroid palpable but seemingly not enlarged. (It proved at 
operation to be large and colloidal.) 

AprU 30. Operation. UTisuccesfful aUempt to expose the etHa turciea. After a pri- 
mary tracheotomy a misdirected approach to the gland was made by the transphenoidal 
route. The operation was badly conducted and was abandoned after a prolonged and 
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futile search for the landmHrka of the gland. The cervical wound nae closed after removing 
K Bection of the divided thyroid isthmus. 

Convalescence was stormy. There were symptoms of meningitie, a giiperficial break- 
ing dovm of the cervical wound and apparently an infected antrum. Under urotropin these 
disturbances subsided, and in three weeks' time 
his condition was as before. 

Man ^^- Second operation. SeUar decom- 
presufoi, viilh ■parlinl extirpation of tumor. First 
experience without a preliminary tracheotomy. 
Conditions were more favorable in every respect 
than at the previous operation, and it was seen 
that the former approach had been directed too 
high and the main cavity of the sphenoid not 
opened. The projecting gland was easily identi- 
6ed ; the base of the sella bad nearly disappeared 
through pressure atrophy. The capsule of the 
gland was slit stellate fashion and a considerable 
mass of the struma was curetted out — enough, 
it was hoped, to allow for some settling down of 
the growth. 
Fio 109 —Caw XII Poit-omraiivr fieid ol '^''^ hisloloffieal examiiudion of the hypo- 

June lOth, shoeing reiurn of inBcur»r vioion. physeal tissue removed at operation shows (Fig. 
110) closely packed chromophobe cells having a 
faintly staining protoplasm and large sharply cut, vesicular nuclei. No acidophiles seen. 
The cells have practically no interstitial or supporting tissue. The thyroid fragment shows 
excess of colloid. 

Post-operative Notes. Recovery on this occasion was uneventful. The patient was sub- 
jectively much benefited and there was 
but one period of headache after the 
operation {May SOOi). He became leaa 
drowsy and his mind clearer. 

After June Bth organotherapy was 
instituted and 9 grains daily of anterior 
lobe extract were administered, probably 
an insufficient dosage, though under it 
his former subnormal temperature be- 
came normal. A perimetric chart on 
June 20th showed a return of vision in 
the blind half of the macular re^on and 
a widening of the color fields, but other- 
wise there was no change (Fig. 109). 

He was discharged June 2£d, with 
bis discomforts apparently much les- 
sened, though his physical state was 
about as before. 

Sept. 2S (three months later). His 

wife writes: " 1 can see a decided change ^'O- no.— Chromophobe struma of Case XII (msg. 
and he improves daily. He complains of 

QO pain whatsoever. His right eye has improved quite a bit and he can see much better; 
the other remains blind. He is taking his medicine regularly and is losing flesh. In fact he 
ia quite a different man." A later note (Ju^usf, ^9fi) states that he has begun to fail, with 
a rettim of headaches and an increase of mental symptoms. 

Xntehprbtation.— A case of dyspituitarism with insignificant acro- 
megalic changes corresponding presumably with an early stage of anterior 
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lobe stimulation, followed by hypopituitarism (adiposity, subnormal tempera- 
ture, dryness of the skin, polyuria, impotence, increased carbohydrate toler- 
ance, etc.), doubtless associated with the terminal functional insufficiency 
of the stnmia. The growth has the same histological features shown in most 
of the preceding cases of certified primary hypophyseal struma, and has 
doubtless invaded the cranial chamber to the same forbidding extent dis- 
closed postmortem in Cases II and V and presumably present in Case XI. 

It is of course inconceivable that a growth of this character, of this mag- 
nitude and in this situation can be entirely removed, but temporary relief, 
even at such a late stage, can unquestionably be gained by a sufficient sellar 
decompression even without a fragmentary extirpation of the tumor. It is 
presumable that an early removal of the sellar base permitting a downward 
extension of the growth might prevent or at least delay the rupture of the 
upper dural capsule of the gland and thus serve to save vision and lessen 
the likelihood of an intracranial invasion by the struma. 

The patient was under observation at the stage of our experience with 
the canine experiments when we laid undue stress on the relation of anterior 
lobe deficiency to adiposity, and at the time (April, 1910) we considered ante- 
rior lobe feeding the essential need in these clinical cases. The interpretation 
that excessive carbohydrate tolerance is an indication of posterior lobe defi- 
ciency had not then been made. This was before the second series of canine 
experiments with Goetsch. Doubtless there was need in this case of whole- 
gland administration. The operative procedure, moreover, was just emerging 
from the earlier elaborate performance with tracheotomy, pharyngeal pack- 
ing and extensive resection (followed in our first operation — Case XXVI, 
Group III) to the simpler procedure of the later cases. 

The following case is included here, confessedly with some misgivings, 
in view of the possibility of a primary "fault" of some ductless gland other 
than the pituitary body. However, a demonstrable enlargement of the sella 
and the presence of symptoms characteristic of dyspituitarism may justify 
its incorporation here rather than with the cases in which the gland primarily 
involved is a matter of uncertainty (cf. the pluriglandular cases of Group V). 

Case XIII. (Surgical No. 27784.) Familial gigantism witli adiposo-genital syndrome — 
obesity and amenorrlioea. Enlarged sella turcica, with oculomotor palsies and epistaxis. In- 
ternal hydrocephalus, due possibly to pineal tumor. Post-traumatic cerebrospinal rhinorrhoea. 
FutOe surgical exploration. 

May 11 f 1911. Miss M. D., aged 27, single, referred by Dr. E. C. Dunning of Caro, 
Michigan. Complaint: Frontal headaches, ''nose dripping,'^ impairment of vision, insom^ 
nia, ataxia. 

The patient's family history is remarkable for the large size of her ancestors on the 
paternal side. Her father, aged 55, is over 6 feet in height and weighs 250 pounds; an uncle 
is equally large, and a granduncle, weighing 500 pounds, travelled with Bamum as a giant. 
She has three younger brothers, all of them considerably over 6 feet and weighing over 200 
poimds. The patient herself, the smallest of the family, is 6 feet in height and weighs 180 
pounds. 

Exceedingly obese as a child, she developed slowly in all ways and was never consid- 
ered strong. She grew rapidly, and at 12 years of age there were a few slight menstrual 
periods with possibly some signs of aphrodisiac precocity. Menslniaiion ceased after a 
year and did not return until five years later (age 18). During this interval epistaxis 
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(vicarious?) was profuse. Menses have since been regular. She has suffered from head- 
aches since childhood. An amiable and appealing girl, with normal mental activities, she 
finally gave up attending school in 1903, owing to her intracranial discomforts and progres- 
sive physical weakness. 

Present Malady. This is attributed to a severe fall down a flight of Btepa eight years 
ago (Sept., 1903) causing a basal fracture. It is to be noted, however, that for some months 
previously weakness of the right leg and some dragging of the foot had been observed. This 
Indeed may have led to the fall, in which the fracture of the frontal base was sustained with 
bleeding from nose and mouth, exophthalmos and orbital ecchymoses: there were ten days 
of imoonsciousness. 

From that time there has been a more or less constant discharge of clear, watery fluid, 
which drips from the left nostril when the head is inclined forward. The fluid escapes at 
the rate of about 15 drops to the minute. From time to time the flow has ceased, and pro- 
found headaches with stupor and opisthotonoid rigidities have followed, which have been 
relieved by a renewed escape of fluid. 

Four years ago vision in the left eye began to be impaired; and 18 months ago an 
external squint with diplopia gradually appeared. Ever «ince the injury, furthermore, 
there has been an increasing disability with unsteadiness and spasticity of the extremities. 
This, too, is aggravated by any period of cessation of the rhinorrhoea. There is some weak- 
ness of the left arm and leg, and marked static ataxia, with a tendency to fall backward and 
to the right. Habitual constipation. 

Physical Examination. An over-tall and ovemourished yoimg woman, with an ab- 
normally large and square head and pendulous abdomen. Abdominal and thoracic organs 
appear normal. No cardiovascular change. Urine and blood normal. 

Neurological. There is a definite spasticity of the lower extremities with exaggerated 
deep reflexes, more active on the left than on the right. There is a slight left-sided (com- 
plete) hypssthesia with lowering of muscle sense and possibly some loss of stereognostic 
ability. No apraxia. A positive Romberg, with tendency to fall backward (corpora 
quadrigemina?). Unsteady gait. Loss of superficial abdominal reflex on right. Cere- 
bration slow. 

The Cerebrospinal Rhinorrhcea, On several occasions considerable amounts of fluid 
were collected for examination. A rapid escape, induced by lowering the head, always 
occasioned a "vacuum" headache, similar to that which ordinarily follows the withdrawal 
of too large an amount of fluid by a lumbar puncture. Several 100 cc. amounts, however, 
were obtained, giving reactions of normal cerebrospinal fluid. The fluid contained a pressor 
substance (posterior lobe) and caused glycosuria when injected intravenously in rabbits 
(2 cc. in 20 to 1 concentration). 

Analysis of the Qlandular Manifestations, (a) Neighborhood Symptoms. Two 
possibilities, hypophyseal and pinealf must be considered. (1) An h3rpophyseal struma, in 
view of the enlarged sella (profile measurements 1.7 by 1.3 cm.. Fig. Ill) could account 
for the diplopia with third nerve involvement and for the excessive epistaxis: no anosmia; 
nasopharynx negative. (2) A lesion of the pineal gland could likewise account for the 
diplopia; also for the static ataxia with falling backward (corpora quadrigemina?), for the 
left-sided tremor (nucleus ruber?), and similarly for the spasticity and hypsesthesia indi- 
cating a greater involvement of the left than of the right pyramidal tract. A timior in 
either situation could account for the internal hydrocephalus and secondary optic atrophy, 
though this is a more probable consequence of a pineal than of an hypophyseal tumor. 

(b) General Pressure Symptoms, These were in evidence before the injury (basal 
fracture) and were possibly indirectly responsible for the accident. The former severe 
headaches have lessened and the choked disc has subsided, coincident with the escape of. 
fluid through the traumatic communication between the dilated ventricle and the left 
cribriform plate. 

(c) Glandular Symptoms. Skeletal: The patient's height is nearly 6 feet; weight 181 
pounds. The head is large, square, flat, and the forehead is unusually prominent (Figs. 112 
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and 113). It gives a hollow percussion nat«. The orbits are aoticeabiy separated. The 
palatal arch is very wide and low; the teeth badly set but with no spacing. The hands are 
narrow, rather small; the fingers long and tapering (Figs. 113 and 114): radial epiphyseal 



lines still present. The toes are congenitally anomalous and show a tendency to webbing, 
with rudimentaiy ntuls. 

CiUaneauB. Skin is dry and smooth. There has been a marked thinning of the hair 
of the scalp, but that over the body (thorax and abdomen) is normal, or possibly in excess 
of nonnal. Adiposity marked: abdominal panniculus particularly abundant. 
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Carbohydrate tolerance somewhat increased. As^milatioD limit for Iievulose 176 
grams. Temperature aod pulse range slightly below normal: no polyuria. 

Other Ductless Giande. Pineal: A suggestion from the history of precocious libido 
sexualis in addition to the possible neighborhood symptoms. Thyroid not palpable. Thy- 
mus: Retrosternal dullness increased. Adrenal: Negative; no pigmentation. Pelvic 
organs small ; ovaries not palpable. 

May 25 and SI. Operation in two stages for exploration of pineal reipoD. A large 
bone-flap was turned down, exposing the entire postcentral half of the left hemisphere. 
At the second session the dura was opened and the ventricle tapped. An abundance of 
fluid escaped: the hemisphere collapsed and it was possible to explore deeply between falx 
and hemisphere. The splenium was exposed but no pineal growth projected through the 
tentorial opening under it. Some local venous oozii^ obscured the field, so as to make 



Pia. 114.— Skiagcum nf middJs finger □( Cow XIll (ant. site). 

further investigation hazardous and uncertiun. The exploration was inconclusive beyond 
certifying the ventricular hydrops. Uncomplicated recovery. 

Patient was discharged June 26, there being no especial change in her pre-operative 
symptoms. Daily urotropin advised, to ward off as far as possible the chance of a menin- 
geal infection. 

Subsequent Notes. August 9, 1911. Parents report cessation of headaches, improve- 
ment in mental condition, continuance of rhinorrhixa, October IT. Dr Dunnli^ records 
cessation of rhinorrhcea for previous four weeks, with marked increase of disability and 
with lowering of vision. 

Interpretation and Discussion, — We have here a case on the border- 
line of gigantism and, what is rare, one in which there is a familial tendency 
(cf. Case XXXI, Group III) in this direction. Were it not for the fact that 
the condition in this young woman verges well on to the field of pathology 
and that the X-ray shows an hypophyseal hypertrophy, one might not con- 
jecture that the other members of the family owe their unusual stature to a 
dominant pituitary instability — their gigantism being purely within pre- 
sumed physiologiGal limits according to the interpretation of Launois and 
Stembei^, 

In spite of the patient's very suggestive overgrowth, we nevertheless, 
from both a diagnostic and therapeutic standpoint, were between two fires — 
hypophysis versus epiphysis. The patient's stature, the 
enlarged sella, the epistaxls and oculomotor palsies were suggestive of a pitui- 
tary hyperplasia of sufficient size to give neighborhood symptoms. However, 
the internal hydrocephalus, with enlarged head and secondary optic atrophy, 
is an unusual and even then only a late consequence of a growth in tWs 
situation. 
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On the other hand, none of these symptoms, except the enlarged sella, 
are foreign to the syndrome of a lesion in the neighborhood of the corpora 
quadrigemina, such as a pineal (secondary or primary) tumor or h3rperplasia 
could produce. Indeed, other neurological disturbances speak in favor of 
this region, and even the cerebrospinal rhinorrhcea is not against it. The 
single example of a brain from a patient who had been afflicted with rhinor- 
rhcea which I have had the opportunity to examine (one in the possession of 
Dr. Adolph Meyer) shows a tumor of the pineal gland, there being communi- 
cation between the nares and the anterior horn of the dilated right ventricle 
through a small opening in the right cribriform plate. There is no history 
of the case other than that the patient died of meningitis — the usual outcome 
of long-standing rhinorrhcea. 

In the discussion of a subsequent group of cases (Group IV) it will 
be pointed out that the secondary hypophyseal disturbances — usually 
on the side of functional hypoplasia — become evident with most intracranial 
lesions which are accompanied by a long-standing obstructive hydrocephalus. 
In one instance (Case XLVII) the hydrocephalus, as in the case under dis- 
cussion, was thought to be due to an enlargement of the pineal gland. Under 
such circumstances, however, the hjrpophysis is usually found compressed and 
flattened, not hypertrophied as in this particular patient. If, therefore, the 
possibility of a pineal tumor must be accepted in spite of the negative opera- 
tive findings the lesion may represent either a secondary hyperplasia or a 
primary congenital tumor which is undergoing enlargement. 

It is noteworthy that this patient showed what possibly may be inter- 
preted as an indication of precocious adolescence, a condition which Marburg*'* 
and Frankl-Hochwart^ are inclined to attribute to some form of pinealism. 
However, there are some features of the cases which they have reported, 
notably the adiposity, which lead me to believe that hypophyseal symptoms 
secondary to the hydrocephalus are confused with what may possibly be 
other symptoms actually of primary pineal deficiency. Moreover, as may 
be recalled in this connection, a number of our partially hypophysectomized 
dogs (posterior lobe removal) subsequently^ exhibited astonishing manifesta- 
tions of sexual excitation." 

At the time of his notable monograph^^" on cerebrospinal rhinorrhcea 
published in 1899, St. Clair Thomson assembled the reports of a number 
of cases from the literature. In one of these cases (Horner's) there was a 
coexistent primary optic atrophy, and in view of the postmortem findings 
of a pituitary tumor in another case (Gutsche's), Thomson was inclined to 
attribute the rhinorrhcea in his patient to the same cause and suggested that 
in all of these patients the symptoms were possibly due to a pituitary tumor — 
unquestionably too sweeping a conclusion. Needless to say, these cases were 
all reported before the introduction of the X-ray as an aid to the diagnosis 
of an hypophyseal tumor. 

From a therapeutic standpoint it was difficult to determine what, if 
anything, could be done in a surgical way for this unfortunate girl. The 
first indication was to afford some relief, if that were possible, for the hydro- 
cephalus which unquestionably antedated the basal fracture and for the cere- 
brospinal rhinorrhcea which succeeded it. The attempt was a failure, the 
operation accomplishing nothing more than the certification of the existence 
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of the ventricular hydrops. It was inconceivable that a sellar decompression 
could modify the hydrocephalus in any way, and though it might have given 
some relief to the local neighborhood S3rmptoms, these, in the absence of 
direct pressure on the optic nerves, were, as a matter of fact, not particularly 
distressing. The procedure, furthermore, would have been attended by a 
greater risk than usual of a meningeal infection, owing to the open communi- 
cation between cerebral ventricle and ethmoid cells. 

GROUP II. CASES WITH PRONOUNCED NEIGHBORHOOD BUT RELA- 
TIVELY INCONSPICUOUS GLANDULAR SYMPTOMS 

We now come to a group of patients in whom the local pressure effects 
of tumor upon the adjacent structures in the interpeduncular space so far 
predominate as to render the evidences of functional pituitary involvement 
relatively inconspicuous. Indeed, had the clinical recognition of states of 
lessened glandular activity not been made possible by the results of experi- 
mental extirpation, the xmobtrusive manifestations of dyspituitarism shown 
by these individuals would doubtless have passed entirely xmnoticed. 

Needless to say, any long-standing and slowly growing tumor of what- 
ever sort in the interpeduncular region will in the course of time elicit charac- 
teristic localizing symptoms, whether or not the growth primarily arises from 
the pituitary body itself. In one certified instance (Case XVII) the lesion 
proved to be a benign growth arising presumably from a congenital pituitary 
anlage and resembling the lesion disclosed postmortem in a case already 
described (Case III); and in two other instances (Cases XVI and XX) the 
lesion though uncertified is presumably of like nature. 

The seven other cases in this group are all of a similar type with a form 
of primary hypophyseal struma or hyperplasia (histologically certified in all 
but two--Cases XIV and XVIII) with sellar enlargement as the character- 
istic telltale of the lesion. No sellar distortion need accompany the extra- 
pituitary (infundibular) tumors, on the other hand, though all other neigh- 
borhood signs are equally outspoken in both conditions. 

In considering this particular group of cases, moreover, it is to be re- 
called that the present clinical subdivision of these patients is based upon the 
symptom-complex which each presented at the time of coming under obser- 
vation. And inasmuch as, with three exceptions, all of them have been seen 
within a period of two years, this tentative classification fails to take into 
account the progressive nature of the disease. 

Unquestionably in many individuals the process becomes stationary 
after a temporary functional over- or underactivity of the gland which never- 
theless has suflSced to give clinically recognizable symptoms. In others it 
slowly progresses toward ultimate unmistakable hypopituitarism; and this, as 
I have already emphasized, seems to be particularly true of the cases in which 
there is a progressively enlarging adenomatous struma. 

It is fully appreciated, therefore, that there are individual examples 
placed at present in this group which in the course of time will exhibit more 
outspoken clinical manifestations of glandular insuflSciency. Hence their 
redistribution under this scheme of classification will in all probability be 
necessary in a few years. Indeed, in the short time since these patients 
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first came under observation for their tumor symptoms alone, evidences of 
hypopituitarism in some of them (Case XVIII for example) have become 
sufficiently pronounced to make, even now, the propriety of their retention 
in this group debatable. 

It is noticeable that with one exception (Case XIV) the neighborhood, 
symptoms appeared at about the same age — ^in the vicinity of 30 — ^in all of 
these patients. Though it will be pointed out that three of them (Cases 
XVII, XXI and XXIII) exhibit some skeletal evidences of primary hyper- 
pituitarism (possibly dating from adolescence in Case XXIII), never- 
theless the inconspicuous glandular manifestations in all show a present 
tendency toward hypopituitarism. Consequently such subdivisions 
of this group as were adopted in considering Group I need hardly be observed, 
and the cases therefore will be numbered chronologically, the better to appre- 
ciate the therapeutic advances which have been made. For it is in this group 
of cases that the results of sellar decompression are most encouraging, pwiiicu- 
larly in so far as preservation of vision is concerned. 

The first three cases were observed before our experimental studies had 
given us any especial grasp upon the maladies under consideration, and con- 
sequently before we had learned to appreciate certain of their more essential 
clinical manifestations. However, the histories, though incomplete, contain 
matters of sufficient interest to justify their inclusion in the series. 

The following case was incorporated, together with Case III, in my 
early report** as an instance of the combination of optic atrophy and sexual 
infantilism. The symptoms date from the adolescent period, which, as will 
be noted, was preceded by three severe illnesses. The history, from our 
present standpoint, is lacking in many details, but the following dc^ta have 

been culled from it: 

• 

Case XIV. (Surgical No. 17470.) Hypophyseal struma (uncertified) witli primary optic 
atropliy and amenorrlioea. Uncinate attaclcs. Subtemporal decompressions. 

March 11 j 1906. Miss D. W., aged 26, a saleswoman, referred by Dr. W. C. Galloway, 
of Wilmington, N. C, through Dr. Hiram Woods. Complaint: Headaches and loss of vision. 

Patient was well during her childhood except for severe typhoid at 10, measles at 
11 and pneumonia at 12 years of age. She had a single mensiraal period at 14, and subse- 
quent examinations have shown an undeveloped uterus. There has since been an occasional 
watery discharge from both breasts but no vicarious menstruation: no epistaxis. 

At 16 she began having more or less constant headaches^ which have been severe for 
the past five years : no nausea or vomiting. There has been a gradual loss of vision^ and she 
has been blind in the left eye for 4 years. For the past 3 years she has had frequent "dizzy 
IpeUs'^ accompanied by hallucinations (seeing animals) and a sense of unreality (uncinate?). 
Never any loss of consciousness. There is an occasional discharge of offensive mucus " which 
drops in the back of her throat." 

Physical Examination. A well-nourished, healthy-appearing young woman with a good 
color. Abdominal and thoracic viscera negative. Cardiovascular system negative. Infan- 
tile pelvic organs. 

Analysis of the (Recorded) Hypophyseal Manifestations, (a) Neighborhood, No X-ray 
at this time (cf. infra). Eyes: SUght exophthalmos; slight divergent squint; bilateral 
primary atrophy; blindness complete in left eye. Fields of right eye, taken for form alone, 
show an upper temporal defect (significance not then appreciated). Acuity 20/30. Olfac- 



96 PITUITARY BODY DISORDERS 

tory sense impaired: complete right anosmia. Noepistaxis. Su^eetive uncinate symptoms 
(cf. infra), 

(b) General Pressure Symptom*. Severe bitemporal headaches (probably from glan- 
dular distentioa rather than from general pressure). Na choked disc. 

(c) Giandidar SympUmu. She has & small skeletal frame; height not recorded, wdght 
125 pounds. Hands deUcate; Bugers tapering. There U definite mental instability: she 
IB excitable; lachrymose. 

Cufancoiu. Skin smooth, with a colorless, waxy appearance; some bog^ess of the 
subcutaneous tissues (ccdema or adiposity?), Panniculu; abundant. Uirsuties normal. 
Mammary glands developed. Comptet« amenorrhcea. 

Temperature ranges from 97° to 98°. Pidie slow, occasionally below 60. 

March 14, 1905. Operatkin. A bilateral subtemporal decompression was performed 
in the hope of relieving the intracranial discomforts. It was followed by some measure of 
subjective relief, cessation of headaches and improvement in visioa. 
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A year later. May, 1906, she returned for observation. An X-ray (Dr. Baetjer) at 
this time showed a greatly enlarged sella. The contracted field in the seeing eye (right) 
had widened. Her vague dizzy spells were accompanied by a. disagreeable gustatory im- 
pression — the "taste of blood" — typical uncinaie atlacka without loss ot consciousness. 

Later Notes, k gynecologist subsequently performed a double oophorectomy and 
appendectomy. I have been privil^ed to examine the sections. The appendix is normal 
but shows an extreme lymph hyperplasia. The otrariea show a great number of cysis, vis- 
ible to the unaided eye. Some of these cysts contain shreds of membraua granulosa. There 
are no perfect vesicles: no primordial ova or Pfliiger's tubes: stroma in excess. 

Three years later (February, 11)09) patient re|)ort3 by letter a continuance of original 
symptoms. 

After five years (August, l91l)'Dr. Galloway reports that her uncinate attacks have 
become more typical and often end with a general seizure and unconsciousness. She has 
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gained 20 pounds in weight. Exophthalmos and strabismus are more marked; skin sallow 
and dry.* 

Comment. — It is appalling that as recently as six years ago there could 
have been any doubt as to the primary hypophyseal implication in this, at 
the time regarded as an obscure, case. It goes to show, furthermore, how it is 
that women suffering from these maladies come to frequent gynaecological 
clinics, complaining of amenorrhoea and adiposity with headache and vague 
nervous symptoms. Not a few of them become the victims of an exploratory 
laparotomy and actual oophorectomy, for, with an open abdomen, some sur- 
geons cannot resist the impulse to guillotine some organ on the chance that 
it may be the culprit. 

Though gynaecologists have been guilty of this, the offense is not confined 
to them alone, for many of us have unquestionably looked at the syndrome 
pluriglandidaire of hypophyseal origin through the wrong end of the tele- 
scope. This case would have been a most favorable one for sellar decompres- 
sion and subsequent organotherapy. 

The experience in the foregoing case showed that decompression over the 
vault can hardly be expected to lessen the pressure disturbances of an hypo- 
physeal growth in so far as they affect the optic nerves. Hence we were 
beginning to think seriously of the possibility of a direct surgical attack on 
the tumor itself in these conditions when the following patient presented him- 
self* It is fortunate perhaps, in view of the aneurismal complication, that he 
did not accept our hesitating suggestion that an operation might be advisable. 

Case XV. (Surgical No. 20902.) Temporal headaches; primary optic atrophy with 
quadrantal hemianopsia. Symptoms of dyspituitarism tmrecognized. No treatment. Sudden 
death after four years. Autopsy. Hypophyseal struma associated with an interpeduncnlar 
aneurism. 

June 16, 1907. C. P. R., a blacksmith, 31 years of age, referred by Dr. Herbert 
Harlan, with the complaint of temporal headaches and loss of vision. He has always been 
a stout, vigorous man and weighs 198 poimds. There is no specific history. He has been 
married seven years and has two healthy children, aged five and six. 

For four years he has been suffering with severe right temporal headaches and for 
some months vision has been failing in the right eye. Three years ago he was troubled with 
no8e-bleed, which was brought on whenever he blew his nose. He has managed to keep at 
work in spite of his discomforts. 

Examination shows the right pupil larger than the left with no consensual reaction 
from left to right. Vision in the right eye 15/200; in the left 15/20.' The visual fields show 
a right lower nasal quadrantal defect with total loss for colors; left eye normal. There is 
slight exophthalmos on the right. 

A tentative diagnosis of an interpedimcular growth was made, but no X-ray was taken. 
(At the time the patient was seen our attention had not been called to the nutritional 
disturbances accompanying these conditions and the history contains no notes bearing 
on them.) 

January 17, 1911. (Four years later.) The patient had been lost sight of until, on 
this date, his physician, Dr. J. C. Pound, notified us of his sudden death and secured 

*The patient re-entered the hospital February, 1912, owing to increase in pressure 
symptoms. A transphenoidal operation was performed, with partial removal of a chromo- 
phobe struma of the usual type (cf. No. 2 of operative table, page 308). 
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permismoa tor an examination. The following further notes were secured at this time Trom 

his wife. 

A vigorous course of "specific treatment" was instituted without avail, and he be- 
came a Christian Science devotee, refumng fuither medical attendaoce. There was a pro- 
gree^ve fativre of vitioTi, and for the past 
two years a total blindness in the left 
eye with a marked lowering of acuity in 
the right. No oculomotor palsies were 
observed. 

in 1910 he b^an having especially 
severe headaches and nausea with attacks 
of vomiliTtg. He became exceedingly 
drmaty and would fall asleep on the 
slightest provocation, often while eating 
his meak. He was very forgetful and 
oblivious of bis surroundings. He had 
attacks of dizzineas and staggering. 

Id spite of his discomforts and al- 
most total blindness he continued at 
work until two days before his death: at 
that time he had an exceedingly severe 
headache, with vomiting, dizziness and 
staggering, and was brought home by 
his fellow-workmen. He recovered suRi- 
ciently to go to the doctor's office a few 
blocks away; he secured some headache 
I hypophj-Msi tablets at a drug store, returned home 
ism (.s). and lay down in a stuporous state, from 

which he did not awaken. 
Autopsy. {Jany. 18, 1911). Brain removed without hardening: sphenoidal bone 

not secured. A solid tumor the size of a pigeon's egg occupies the interpeduncular r^on 

(Rgs, 116, ne). To the rightof the tumor is 

an aneurismal sac, measuring about 1.5 cm. in 

diameter. This sac has evidently been rup- 
tured during removal of the brain. On lifting 

the tumor from its tted it is seen that the op- 
tic chiasm and tracts have been pushed far to 

the left side, so that a left homtmj/TTurws hemi- 

anopsia must certainly have been present (cf . 

Cases II and V) at some stage of the malady, 

though when he was examined the defect in- 
volved the lower nssal quadrant of the right 

eye alone. Hi a wife's statement that vision 

was first completely lost in the left eye la 

substantiated. 

Owing to the manner in which the brain 

was removed, it is impos^ble to tell just what 

were the connections of the aneurismal cavity 

with the carotid arteries. There is no 

general nor cerebral arteriosclerosis. The '^'°'trumaTs>''Bnd^murij>m^!'.'"tNat.''sii«.) "' 

abdominal and thoracic viscera are practically 

normal in gross appearances. No macniscopical changes of note in the ductless glands. 

On hiiMogieol examinalion the kypophyaeai struma proves to be of the usual type, 

(Fig. 117) with masses of large, f^ntly staining cells containing sharply cut vesicular nucld. 
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The cells are purely of the chromophobe type, resembliDg those of normal pars intermedia. 
The tumor abuts against the adjoining aneurismal sac with practically no int«rveniag 
capsule. 

Sections of the liver show an extreme fatty cJiange. The adrenals are practically 
aonnal. The thymus is represented by mere shreds of involuted thymic tissue, containing 
an occasional Haasall corpuscle. The Uates 
show normal tubules and spermatozoa but 
no interstitial cells which can be identified 
Hs such. 

Discussion. — The chief interest 
here concerns the adjacent aneurism, 

and it is impo.'jsible to tell which of. . 

the two lesions — the. struma or the 
aneurism — was primary or whether 
they were merely of accidental coin- 
cidence. The latter would seem 
unUitely, not only in view of the 
comparative rarity of each condition 
alone, but also in view of the ab- 
sence of arteriosclerotic disease else- 
where. To be sure, intracranial 

aneurisms may occur without signs i^"- 1"— Chromopb^i««mm.o(c««xv.(m.,. 
of generalized vascular disease, and 

this seems to be particularly true of those that have been found in the 
interpeduncular region. 

We have seen in Cases II and V that when an hypophyseal struma bursts 
through the enveloping dural capsule it is apt to do so to one side, toward 
one of the cavernous sinuses, and thus may come to completely envelop the 
carotid artery (cf. Fig. 47). Such an extension of the struma has evidently 
occurred here, as certified by the homonymous hemianopsia as well as by the 
postmortem Sndings; and it is not impossible that the arterial wall might 
have become weakened and absorbed by pressure, just as the dura must 
have been, and as bone may be even without any direct cellular invasion 
by the growth. This seems the most likely explanation. 

On the other hand, an aneurism may actually play the same rflle as an 
interpeduncular tumor and by its compression effects cause outspoken hypo- 
pituitarism. Such a case is now under our observation — a patient referred 
by Dr. W. S. Thayer. He has arteriosclerosis, bitemporal headaches, bilateral 
primary optic atrophy, and the constricted fields show a tendency toward 
bitemporal hemianopsia. Moreover, he is rapidly growing stout, and has a 
subnormal temperature and pulse. However, as the lesion has not been cer- 
tified and as the X-ray is negative, the case hardly deserves a more detailed 
recital.* 

The chief interest in the following case ties in the prolonged periods of 
stuporous sleep, for although drowsiness and inactivity, apart from the ter- 

* Comment will subsequently be made upon Lyon's excellent monograph, entitled 
"Adiposis and Lipomatosis," in which 20 personally observed instances of pathoiotdcal 
adiposity are recorded. Dr. Lyon has since written to roe (Dec. 1, 1910) in regard to Case 
VI of his series — an old man who had become extremely obese after 55 years of age. At 
autoray an aneurism the size of a pea, arising from the cavernous portion of the left internal 
carotid artery, was found in direct contact with the pituitary body. The gland was said to 
be normal. The pubic, axillary and facial hair was scanty, and the testes extremely alro- 
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minal asthenia, are not unusual in the canine after experimental hjrpophy- 
sectomy, and are common likewise in the clinical cases, such an extreme degree 
of the condition is unusual. 

Case XVI. (Surgical No. 22665.) Chronic (stationary) hypopituitarism in an adult. 
Infundibular tumor (uncertified) with adiposity, hunger phenomena and long periods of stupor- 
ous sleep. Marked neighborhood symptoms. Subtemporal decompression. Oganotherapy. 

July 15, 1908. Mrs. A. B. W., 56 years of age, referred by Dr. E. B. Fenby, with the 
complaint of severe headaches and excessive drowsiness. 

Her family are all of a nervous temperament. She was not strong as a child: pleurisy 
at 29. She has had seven children, only three of whom are living. 

Present Malady. Her symptoms are said to have been present for twenty years, 
since the birth of her last child, when she was very ill with phlebitis, etc. She has since 
suffered greatly from "nervousness" and from headaches which or a time, 14 years ago, 
were often accompanied by vomiting — "sick headaches." It was at this time that her 
eyesight began to fail. There were periods of diplopia and subsequently blindness in the 
Ifeft eye. 

Eight years ago the pelvic organs were removed in totOf upon the advice of a gynae- 
cologist, who regarded her disorder as piurely hysterical. 

Almost from the outset there have been remarkable recurrent periods of somnolence. 
The longer periods are said t6 have occurred, in recent years, only during the winter months, 
though the history does not bear out the suggestion that they are invariably seasonal (vide 
her present attack). She was under Dr. Fenby 's observation during the most recent 
period which lasted from October, 1907, to February, 1908. During this time she actually 
gained in weight. 

Her daughter affirms that the average duration of the sleeping periods is from four 
to five months each year. When in this state she will often sleep without arousing for thirty- 
six hours at a time. She then becomes restless and awakens sufficiently to partake rave- 
nously of food and inunediately falls asleep again. During her waking intervals she shows 
a nervous activity which is most wearing to her family. She has had antiluetic treatment 
without avail. 

' When fiirst seen (at her home July 15, 1908) she was observed to be a short, over- 
stout woman, l3ring on her right side in a profound sleep, which was said to have lasted 
since Jime 1. By shaking her it was possible to arouse her sufficiently to make her open 
her eyes and protrude her tongue: she immediately relapsed into a deep sleep. 

The physical examination at the time revealed little beyond a bilateral optic atrophy, 
an oculomotor palsy, subnormal temperature, slow pulse and active reflexes. In view of 
the history it was conjectured that there was an infundibular growth. She was transferred 
to the hospital. There the X-ray shed no additional light on the condition. Wassermann 
test was negative. 

July 17 f 1908, Operation. A ri^t subtemporal decompression was performed, 
disclosing no unusual tension. There were no operative difficulties: no post-operative 
complications. On July 30 she was discharged, ''unimproved." 

Not until a year later were suspicions aroused as to the probable exist- 
ence in this patient of actual hypopituitarism. She has been examined anew 
from this standpoint, and the following glandular symptoms may be 
assembled: 

Analysis of Hypophyseal Symptoms, (a) Neighborhood, An X-ray, February, 1911, 
by Dr. Deetjen, shows with particular clearness, owing to the decompressive opening, 
a normal sella. Superimposed, however, is the quite unmistakable shadow of an interpe- 
duncular tumor. Eyes: There is a palsy of the right external and superior recti with a 
marked convergent squint. The left pupil is smaller than the right and does not react. 
There is a bilateral secondary optic atrophy, more marked on the left than right with a 
considerable upheaval of connective tissue: no oedema at present. Fields: Left, amaurosis 
complete; right, some constriction of the lower nasal field. Nasopharynx negative. No 
epistaxis. No uncinate symptoms. 



PREDOMINANT TUMOR SYMPTOMS— CASE XVI 101 

(b) Glandular Sytnplomt. Skeletal frame small. Patient is short (6 ft. 3 in.), with a 
widespread adiposity, and weighs 168 pounds. The skin is dry, smooth and has always 
been notably free from perspiration: no pigmentation. The htur of the head is thin: not 
at all gray. 

Temperature (rectal) ranges subnormal (QT'-QS"). Pulse also subnormal (69-70). 
There is polyuria (1700 to 2500 cc): urine of low specific gravity (1010). No carbohydrate 
tderance tests made. 

Since February, 1911, she has been taking hypophyseal extract (whole gland: gr. 16 
d^ly) combined with an equal dosage of thyroid extract. Under this treatment she has 
lost some weight; her temperature averages a d^;ree higher than before; she haa ahown no 
tendency toward drowuness. It remans to be seen what her condition will be under the 
organotherapy during her usual winter period of "hibernation." 

Comment.— The extraordinary periods of somnolence exhibited by this 
patient are possibly nothing more than an exaggeration of the tendency 
to drowsineas shown by many others; for a number of them, apart from the 



Fio. lis.— Cue XVII. ShDwinccoinpLecadeslructionornlUrautUiiu. DoUod ulUriorcliacild procBwea. 

stupor of increased intracranial tension, have been abnormally heavy sleepers. 

It is of interest that Salmon,"" among other factors such as auto-intoxi- 
cation, vascular stasis from intracranial tumor and the like, considers that 
pituitary diseases, whether from overaction of the gland or stimulation of the 
infundibulum, the floor of the third ventricle or some neighboring centre, 
must be regarded as an important causative agent in sleep. Purves Stewart'*" 
has reported cases in which pathological drowsiness was a striking feature, 
and seems inclined to attribute it to an upward pressure on the infundibulum. 

The temptation is strong to dwell upon the similarity between physio- 
logical states of hibernation and these peculiar pathological states of somno- 
lence which are accompanied also by a subnormal temperature, slow pulse 
and retarded tissue oxidation (cf. p. 233). Drowsiness, it may be recalled, 
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is a common feature of states of experimental hypopituitarism, and there 
may be such a thii^ as a normal physiological period of glandular inactivity. 

Case XVII. (Surgical No. 21773.) Large interpeduncular (umor (teraloma) with 
pronounced neighborhood symptoms overshadowing unmistakable evidences of dyspilultarism. 
Direct pressure involvemeni of the hypophysis. Two transphenoidai operations. Death. 
Autopsy. 

Oct. 6, 1909. J. M., a, steam-fitter, aged 35, was first admitted complaining of head- 
ache and loss of vision. He has beeo a vigorous and athletic man of good habits, and is one 
of a large family of healthj' children. He has been married seven years, and has three 
ciiildren, aged six. four and one year respectively. 

Present Malady. Four years ago he suffered for s 
hfodachea with oceaaional fomiiing. During this period his 



Fios. lie, 120.—Cnse XVII. Shawini tlftt) oculomotur palay: patient altfmpting to look dowDtrard. 
Nou (rightl cbnrHClerutic proBIs with mBiillsry DraKDBthism. 

left eye. There was left ptosis and diplopia. Since then the headaches have lessened, but 
the loss of vision has prc^ressed, the right eye becoming affected secondarily, though with 
more rapid progress. The history aurecsta a period of bitemporal hemianopsia. Ocular 
movements have become affected in both eyes. During the past few months there has been 
a complete loss of libido et potentio sexualis. He has gained 27 pounds in weight. 

Physical culmination shows a stout, ovcmourished man of 5 ft. 6 in., weighing 214 
pounds. He is powerful and muscular and shows no loss of physical strength. There is no 
arteriosclerosis. Wassermann test is negative, 

Anai.vsis of Hypophyseal Symptoms, (a) Neighborhood ManifeskUioni. The X-ray 
shows practically complete absorption of all sellar landmarks (Rg. 118). Eyes: There 
is an extensive bilateral oculomotor palsy with ptosis (Pig. 110). On the left there is total 
paralysis of the inferior rectus and oblique and of the superior rectus; on the right, of the 
external and inferior recti and both oblique muscles. The pupils are widely dilated and 
without reactions. The discs show a marked primary atrophy with superimposed chok- 
ing—dwelling of 1 D. — perivascular striations, new tissue formation and pigment up- 
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heavKl. Fidd» show a complete blindness in the right eye and but a small area of retiuned 
central virion (Fig. 121) in the left; acuity 6/80. 

There La complete anosmia and uncertMn gustatory perception. Patient complains 
of nturai^ in the left trigeminal area. There La a auggeation of frontal lobe impairment (?), 
shown as a loss of inhibition, for he is lachrymose and over-hilarious in turn: loquacious 
and irrelevant. There ia no disorientation, but he has been irritable and forgetful. There 
are do definite uncinate symptoms. In the 
vault of the pharynx and extending backward 
from the arches of the posterior nares there is 
a protrusion suggesting a vaacular tumor. 
No history of epistaxia or nasal discharge. 

(b) Glandi^ar ManifeslaiumB. Sktklal: 
Though the face, extremities and thorax show no 
outspokeD change suggestive of acromegaly, the 
hands, however, are square and an X-ray 
betrays characteristic though incipient changea 
in the bones (Rg. 122). No epiphyaeal lines'are 
visible. There ie a alight tendency to anterior 
portion of the lower jaw and the tongue ia 
over-large. There is no spacing of the teeth. 

Culaneout. Skin ia smooth and of late 
there has been a noticeable lack of perspira- 
tion. There ia no hypotrichosia but rather the , , Fm- 12;.— Cbm xvii. Field of Kmuidns 

. , ... . .■ , vision, S d«y« before operilion. Complel* 

reverse. A brownish pigmentation over face achromBtopaia. 
and hands. There is an overabundant and 

generally disti^buted panniculua (Fig. 123), the adiposity having been rapidly acquired 
during the past six months. 

Other DucUeas Glartda. Thyroid palpable: possibly enlarged. No testicular atrophy, 
though he has become impotent. 



Fio. IZZ.— CiuK XVII. Middle and ring Bngera Bbowing phainngeBi thiekanlDls. 

Potyuria is not apparent <ct. post-operaiive notes). There is no glycosuria. Carbo- 
hydrate tests were not made. Temperature and puUe are subnormal, oft«n' falling to 07* 
and 65 beats respectively. 

Ocl. IS, 1909. Operatkm. Preliminary tracheotomy (fragment of thjroid removed 
for examination). Deflection of nose downward according to Eiselsberg's method, with 
opening of frontal sinuses, giving exposure by median ethmoidal approach. Difficult orien- 
tation, owing to obliteration of the sphenoidal cells and the operator's inexperience. Com- 
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plete pressure atrophy of the acllar baae. The bulging muco-dural covering of the tumor was 
finally recognized and some lar)!e fragments of a friable growth were scooped out. The 
cerA'ical(tracheal)andfacial wounds wprecloeed without drainage. Uncomplicated recovery. 
The kiilological examination of the ti^ues showed (1) a 
mixed tumor (teratoma) probably from a congenital anlage; 
(2) a colloid condition of the thyroid. 

Post-operative Notes. Adefinite polyuriaforseveraldays, 
the 24-hour amount averaging over 2000 cc. and occasionally 
reaching 3500 cc. Hia weight fell t« 200 pounds. The visual 
field in the left eye widened considerably and by Oct. SI 
colors, with standard discs, were recognized (Fig. 124). Aside 
from this distinct improvement in vision showing a better- 
ment in the neighborhood conditions, there was httle if any 
change in his symptoms. He was discharged Nov. 1. 

RcodnUssiaii, April 18, 1910. His subjective improve- 
ment lasted only a couple of months, and he is now having 
a return of headaches aa severe as before. His weight has 
again reached 214 pounds. He is noticeably losing his hair. 
There is some light perception in the right eye; the left is 
about as before. 

Thermic lest with aoterior lobe injection ^ves a positive 
febrile response to 102° F. (Fig. 125), a transient glycosuria 
and a subjective sense of well-being. 

April as, WW. Second Operation. The attempt was 
made to carry out a more radical removal of the growth by 
the same approach as at the first session. The aniesthetic was 
very badly taken, and bleeding was conwderable, necessitating 
packing of the cavity. A few hours after recovering from 
the anssthctic the patient pulled the drains from his nostrils. 
This was foiiowed by profuse bleeding, which was checked, 
but started afresh during the night. Primary respiratory fail- 
ure with death after twenty minutes of artificial respiration. 
Autopsy. Nothing noteworthy in gross, aside from the 
universal adiposity. The brain after hardening in eilu was 
removed in its envelope with the sphenoidal bone attached. The hemispheres were divided 
by a longitudinal section disclosing an intraventricular clot, presumably the immediate 
cause of death. There is a large friable tumor 
mass, only the lower part of which (possibly 
one-third) has been removed (Fig. 126). The 
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106 PITUITARY BODY DISORDERS 

growth is of spherical shape, roughly 5 cm. in diameter. It cleariy has not originated from 
the hypophysis itself, for the flattened renmants of the gland are found by tracing down the 
anteriorly displaced and greatly elongated infundibulum and stalk (Fig. 126). The gland 
adheres to a remtuning fragment of its lower dural envelope and fortunately escaped 
removal in the blindly conducted original attack upon the growth. 

The tumor has greatly dislocated and deformed the entire mid-brain, pushing up the 
basal ganglia, flattening the pons and deeply indenting the temporal lobes on each side- 
It has occluded the foramina of Monro and caused a moderate grade of hydrocephalus, 
accounting possibly for the choked disc and the mental symptoms. The opening in the 
tentorium (incwurn lentorii) ia widely separated; its edges are everted and the growth 
projects considerably above it. 

The cerebral deformation is best appreciated after lifting half of the enucleable growth 
out of its bed in one hemisphere (left) (Fig. 127). Lying in the ivalla of the deep cavity 
which is thus left, the third, fourth and sixth nerves are found greatly elongated and flat- 



Fta. IZS.— Ckw XVII. Low power ^nlarfrem^nt of (lallcned hypophysis (rompare with Fi(, 120), with 

tened. The relic of the third nerve thins out into nothing more than a wisp of tissue. The 
trigeminus is markedly flattened ag^nst the base (cf. the neuralgic ptuns). The ventricular 
deformation is so extreme as to have greatly elongated the infundibular stalk and to have 
separated it from the pons for a distance of 4 cm., whereas normally they are in fairly close 
juxtapoution. 

HistologuxU. The tumor shows th^ same structure throughout. It consbts of em- 
bryonic cartilage contmning a few bone cells with myxomatous and connective tissue. A 
"mixed tumor from a congenital anlage" (Dr. Welch). 

The kjfpophygig (Fig. 128) shows the usual appearance of the congested, flattened 
gland; the cell columns of the anterior lobe are thinned, lie parallel and are separated by 
widened wnuaes. There is the average number of chromophile elements. The pars nervosa 
is unduly cellular and contains the widened mesh suggestive of a hyaline content which has 
been dissolved by the formalin fixation. 

Other DucUeas Gbmds. The fragment from the isthmus removed at the first operation 
during the tracheotomy shows a colloid goitre. TTie gland itself is somewhat enlai^ed. 

The IhymM is enlai^ed. It shows glandular strands with much fat. 

The adrenals are not enlarged . They show marked fatty change in the subcortical layers. 
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The pancreatic islets are prominent and numerous. There is an increase of fat in the 
gland itself. 

The testes show large interstitial spaces, which, however, are practically free from 
normal cells of Leydig. Those that are to be made out are fatty and granular. The tubules 
contain spermatozoa. 

Interpretation. — ^A slow-growing interpeduncular tumor, arising from 
a congenital rest, which has ultimately reached an enormous size with great 
deformation of the adjoining structures. It has produced, on the one hand, 
some inconspicuous symptoms of general pressure (irregular headache and 
choked disc, probably from the secondary ventricular hydrops) : on the other, 
very definite neighborhood symptoms, from local implication, particularly 
of the oculomotor and optic nerves, but also from a compression involvement 
of the pituitary gland. 

The evidences of hypophyseal implication were shown by traces of an 
early glandular anterior lobe stimulation (?), indicated by the alterations in 
the bones of the hands. Later on, however, the gland became so compressed 
as to have its functional activity largely diminished, leading to a marked 
adiposity, to sexual impotence, subnormal temperature, a positive thermic 
reaction to anterior lobe extract, etc. A partial release from pressure through 
the first operation, which allowed the tumor mass to settle more into the 
sphenoidal region, led to some subjective relief from pressure symptoms, to 
some improvement in vision and to polyuria and the restoration for the 
time being of a normal temperature. 

From a surgical standpoint, complete extirpation of such a growth is 
unthinkable. Palliative measures alone must be resorted to; and here, as 
in the case of many slow-growing cerebral tumors elsewhere, nature has given a 
therapeutic lead. But her methods of decompression are slow; and the optic 
nerves usually suffer irrevocable damage if one waits for a tumor to work its 
own way through the cranial chamber by pressure atrophy of bone. A 
surgical removal of the sphenoidal cells and the base of the sella is merely an 
acute method of accomplishing what the slower natural process has indicated 
as desirable. 

There are obvious risks, however, in the transphenoidal performance, if 
accompanied by partial extirpation of an infundibular tumor, and particularly 
when the growth is of this type. For the flattened hypophysis, whose function 
is by no means entirely destroyed, lies between operator and tumor, and in this 
particular case it was fortunate that it was not extirpated with the fragments of 
tumor. In the discussion of Case VIII this has already been referred to. 

Projecting as it did into the temporal lobe and extending well above the 
tentorial opening, the growth might have been exposed by a direct intra- 
cranial operation; and it is not at all improbable that a subtemporal approach 
such as Horsley practises combined with the "overhanging brain" position, 
will prove to be the better method of attack for lesions of this kind. However, 
the risks of such an intracranial procedure are inestimably greater than in 
the perfected transphenoidal operation and in either case nothing more than 
a fragmentary removal is possible. 

Could one have known what was amiss with this patient and had sur- 
gical measures reached a stage of development which rendered intervention 
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permissible, the proper treatment would have been (1) to have removed the 
sellar base oa the first indication of neighborhood symptoms {cf. Case XX), 
thus saving vision and reheving the hypophysis from the superimposed 
pressure, and (2) to have removed the benign lesion, whether by a transphe- 



1. 129.— Cbm XVIII, OutI 



□oidal or subtemporal route, in fragmentary fashion whenever an increase in 
symptoms showed that the optic nerves were again becoming implicated.' 
There is every reason to suppose that a workii^ fife might thus have been 
spared in comfort for many years. 



Fia, 130.— Caw XVIII. Fieldo shawing (O.A c^m. diaca) bitemporal dvfcct with inQlunoo of ih; macula. 
Some pceMcvilion of vidian for form in lower temporal lielde (abaded arcai) with i cm. diet: 

Case XVIII. {SurgicaUNo.'^24981.) Hypophyseal struma with optic atrophy and 
bHemporal hemianopsia. Glandular symptoms inconspicuous. No treatment. 

Nov. IB, 1909. A. P., an Italian', a barber 28 years of age, was referred by Dr. Alex- 
ander Duane of New York. He is one of a lurge family of healthy children. There is noth- 
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ing particularly noteworthy in his past hiatory. He has been married two years; he has 
one child a year old, and there are expectations of another. 

Present Illness. This he dates from an " inllammation of the eyes" four years ago, 
since which time his I'ision has not been good and he has worn glasses. ,An examination 
by Dr. Duane six months ago disclosed a bilemporat kemianopna. He has suffered some- 
what from early morning headac.he» which wear away during the day — never very severe. 
There have been occasional periods of diplopia. He is drowsy much of the time. There 
is no mental change. A vigorous antiluctic regime led to no improvement in his condition. 

Analysis of Hypoph>'seal Symptoms, (a) Neighborhood .Vnnifef lotions. The X-ray 
(Fig. 129) shows an enlarged sella turcica, which measures 1.8 cm. in its antero-posterior 
diameter and 1.6 cm. in depth. Eyes: Both optic nerves show the pallor of a primary atro- 
phy without choked disc. Pupillary reactions are normal, but are less pronounced to a 
beam of light projected on the nasal retina than to one projected on the temporal retina. 



Fios. 131, 132.— CiuHXVtll. CbarmclsriBtic profile of lonc-gtaadinc hvpaphysesl atruma On right, nole 
teadcncy toKard uiipaaty; alio Ur(e, iDDi-OogarM hsod. 

There is slight exophthalmos. The fields show a bitemporal hemianopsia involvii^ the 
macular re^on (F^. 130). Vimia! acuity, right 20/30: left 20/80, There are no other 
Eteurological Bymptoma. 

(b) Olandular Manifestations. Skeletai: The patient has the characterirtic facial 
outlines (Fig. 131) shown by several other cases in this series (cf. Cases V, VII and XI). 
He is about 5 feet 8 inches in height and sa}^ his usual weight, clothed, is 155 pounds; hi* 
hospital weight is 159 pounds. Skull and thorax show no acromegalic changes. The handi 
are large; the fingers long, smooth and characteristically tapering. The X-ray shows do 
auggeetioQ of aciomegalic change. The epiphyseal lines are still evident. 

Cvianeffta. The sldn is smooth and dry. There is definite kypotrichotis. The nula 
show no change. The panniculus is abundant. Temperature and pulse during the five 
days of observation were slightly subnormal — 97° and 60 per minute. There is a suggestive 
polyuria (2240 and 1900 cc), of which the patient himself is aware. The specific gravity 
is normal. There is no glycosuria. No carbohydrate tests were made. 

Operation refused. 
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Subsequent Examination. Dec. 7, 1910. He is rapidly gtuning weight; now weighs 
188 pounds — an increase of 33 pounds in the past year (Fig. 133). The adiposis is geueroUy 
distributed and is somewhat lobular; there is no tenderness. There is a notable absence 
of perspiration. ATiapkrodima for the past year. Polyuria continues. The bitemporal 
hemianopsia is now complete, with no vision whatever in the temporal fields and with r 
notable eiuinkage in the color peripheries. Visual acuity on the right has dropped from 
20/30 to 16/40; on the left from 20/80 to 12/80. The exophthalmos is more pronounced 
and the venules of the lids are much dilated. No headache; no choked disc. The eiuunina- 
lion of the pharynx is negative. Sellar deeompreasion advised; refused. 

Intehpbetation. — ^When this patient was first seen the two neighborhood 
symptoms of greatest diagnostic value — the 
enlarged sella and bitemporal hemianopsia — 
stood out clearly as the chief symptoms of 
note. There was a minimum of discomfort 
and the signs of glandular deficiency were 
insignificant. It is not unnatural that he 
should have wished to delay, especially as 
at that time we had no basis of assurance 
that it would be possible for him to regain 
some of the vision already lost. 

After the year's interval not only were 
the local symptoms more marked but evi- 
dences of hypopituitarism were manifest, 
shown by the gain in weight, the anaphro- 
disia and increasing drowsiness. 

The following case is the first in 
which we obtained a really satisfactory 
result by transphenoidal decompression of 
the struma: 

Case XIX. (SurgicaJ No. 26260.) Hypo- 
physeal struma. Pronounced neigh tXM-liood symptoms 
withopticatrophy and bitemporal hemianopsia. Sellar 
decom^M^ssion with restoration of vision. Return of 
hemianopsia after one year. Partial removal of tumor 
with fanprovement again in vision. Symptoms of 
hypopituitarism e^dent though not outspoken. 

Fia. 133 —Case XVIIl. Incresw in Glandular therapy. 

°«?Sd'.^di^SS'°' '" ^ "PP^'^"' "'' July 16, 1910. A. 8., a Russian, aged 27, 

single, a school-teacher. Referred by Dr. B. J. Beck 
of New York. An only child, with good health until tiis present illness. 

The Existing Malady. For the past three years he has had severe incapacitating 
periodic frontal headaches, unaccompanied by nausea or vomiting. The headaches have of 
late been practically continuous. 

A thorough ophthalmologic al examination four years ago when he was applying for a 
railroad portion revealed no abnormality. Eight months ago he began to appreciate a 
subjective dimn^st of vision. This has increased. On May SI, 1910, an examination by 
Dr. C. H. May showed hemiackromalopeia limited to the left eye alone. 

Tlie condition was diagnosed as sphenoidal sinus disease and on operation was per- 
formed with this in mind. No improvement. The eyes have rapidly grown worse and he 
now reads print with difficulty even with the right eye. During his ten ds}^' residence in 
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the hospital before operation there was a rapid shrinkage of the fields of vision and progre9> 
give lowering of acuity. {July 16: Right, 15/50; left 5/200. July 26: Right 10/60; 
left 3/200.) He has had no subjective diplopia nor observable lack of paraUelism in eyea. 

Physical Examination. An overoourished, dark-complexiDned young Hebrew. 
Height about 5 feet 6 inches; weight 155 pounds. Visceral (abdominal and thoracic) exami- 
nation negative. Neurological teats negative except for eyes. Urine, negative. Blood, a 
alight eosinDphilia (5.5 per cent,), 

Analvsto of Hypt^ynal Symptom*, (a) Neighborhood DUturbancet. A stereo 
acopic X-ray shows an enlargement of the sella turcica, which in profile measures 2.0 cm. 
by 1.8 cm. in depth (Fig. 134). Eyes: The left pupil is shghtly larger than the right and 



Fia. 134.— Cue XIX. Showing <DBt. riiel euUraed Kllm with double contour, u indicated by doM. Alttt 
a Bell»r dei?Qinptcuiaii the [ower of theK outlinei becomes lost. 

the left f.left is narrower. There are nystagmoid twitches. Suggestive Wernicke's sign; 
Wilbrand prism test is also suggestive. 

There is a bilateral choked disc, measuring 3 D. in the left eye, not measur^le in the 
right. Oedema in both eye* superimposed on a primary atrophy of the nerves. Perimetric 
fields show: May 31, 1910 (Dr. May), a temporal hemiachromatopaia of the left eye; July 
IS, 1910 (Dr. Crowe), temporal hemianopsia on the left complete, including the macula, 
a tendency to temporal hemiachromatopaia on the right, shrinkage of field for form in both 
eyes; July 26, 19W (Fig. 135) (Dr. Crowe), a further shrinkage of the left field, with a 
notch in the right field for form corresponding with the earher loss of the color fields, namely, 
an upper quadrantal and temporal loss of the field for form with almost complete hemiachro- 
matopaia for colors. 

No epJBtaxis. Nasopharynx negative; large tonmls. 

(b) GlandvioT Symptoms. Skeletal: No striking chaises in the skull aside from 
the enlarged sella. Profile rather characteristic (Fig. 136). The fingers are slightly clubbed 
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(Fig. 137); the crescenta of the naib are covered; an X-ray shnwa a alight terminal tufting 
and traces of epiphyseal lines: nothing suggestive of acromegalic change (Fig. 138). 

Cutaneous. The body is covered by an abundance of hair, said to be an inherited 
characteristic. On the scalp it is coarse and abundant and has not been falling out. The 
»kin, however, is very drv and the patient says he never perspirea. There is a suggestion of 
adi-posUy. Since the onset of the trouble his weight has increased from 147 to 155 pounds. 

There are no subjective changes in relation to the nexual function. There is no history 
of rpolyuna and the 24-hour urine during his five weeks' residence in the hospital aven^jed 
about 1500 cc.p though on several occasions it exceeded 2000 cc. The lemperature is sub- 
normal, often reaching 97°; the puhe is slow (50-70). 

Testa of carbokydrale tolerance between July 18 and 26 show a high assimilation 
limit for glucose, 350 grams causing no glycosuria, A gain of 3 pounds during the feeding 
testa. On Jidy 26, 200 grams of glucose, coincident with 0.1 gram boiled posterior lobe 
ertract hypodermioally, gave a positive glycosuria. The subcutaneous injection of 2 cc. 
of a boiled 0.5 per cent, emulsion of anterior lobe ejttract gave a thermic response from 97,6° 
to 100° F. 

Fifty cc. of cerebrospinal fluid obtained by a lumbar puncture {July 27) contwned 



a blood pressure rising substance but did not cause the usual diuresis or increased peris- 
talsis when injected into the external jugular of a rabbit in 15 to 1 concentration. 

Other Ductlen Qlands. There is an evident enlargement of the neck, with fullnees in 
the thyroid region. He has recently had to wear larger collars. No definite symptomi 
referable to thymus, adrenals or testes. 

A eummary of the hypophyseal symptoms shows, as neighborhood rigns, an enlarged 
sella turcica, a prt^ressive change in the visual fields toward a typical bitemporal hemian- 
opsia, a low grade of choked disc superimposed on an obvious optic atrophy. On the part 
of the gland itself, a subnormal temperature, slow pulse, dry skin, increased carbohydrate 
tolerance with a gain in weight of 3 pounds during the progress of the tests, a tendency to 
adiposity — all evidencing a deficiency in metaitoliziDg powers. 

Jvly Z8, 1910. Operation. Anaesthetic (ether) eo badly taken that after an hour's 
manceuvring, the thought of operating was abandoned. 

Aagutl 3, 1910. Second amxithetitalion. Decompression o/ the sella turcica for Tteigh- 
borkood tymptoms. Anesthetic well taken after primary scopolamine and morphia. Opera- 
tion conducted without difficulty. The floor of the sella turcica was removed and stel- 
late incisions made in the capsule of the gland. Prompt recovery without complicatjons. 
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Post-operative Notes. A subjective improvement in vision was noted within a few 
clays after the operation. Perimetrie charts of A ugust I4 show expansion of the fields with 
disappearance of notch in upper quadrant of right Held for form. Auguat 3^: Rapid 
filling out of fields both for form and colors in both eyes; central scotoma, however, per- 
sisting in left. Auffual 25: Administration of 300 grams of glucose gave a positive gly- 



Fio. 138.— Casa XIX. BadiogrBm nf micidle finaer (unrwlured). 

right upper temporal quadrant (Fig. 139). Visual acuity has markedly improved: right 
eye 15/50; left eye 5/SO, 

November IS. Retwns for observation. Fields show practically no constriction; the 
central scotoma shown in Dr. May's charts (Fig. 139) is a scotoma for red alone. AeuHj/: 
right 15/40; left 10/100. The subjective improvement in vision is even greater than the 
tests would seem to indicate. 
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Fia. 140.— Cbm XIX. Fielda di 



Fio. HI — Cm XIX. Fkldn < 
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There was a g^n of 20 pounds in weight during the first six weeks after his discharge; 
present weight 169 pounds. He has been free from headaches. His temperature continues 
aubnorroal. 

There is uo anaemia. Nasal examination shows a small perforation just above the 
septum of the anterior naree, but the median septum of mucous membrane lb otherwise 
intact throughout. 

A stereoscopic X-ray shows no change in sellar outlines, except for the loss of the 
lower curve of the fossa due to removal of its floor (cf. Fig. 134). 

April Si, 1911. ReadmiuioD. During the past two months there has been a return 
of headaches and a rather rapid lowering of reading vision, the right field now being affected 
more than the left. His weight has increased. His sugar tolerance is apparently higher — 
250 grams Ifevulose — and a determination of the therapeutic dosage shows that 12 grains 
three times a day is necessary to give Iievu- 
losuria with 110 grams of the sugar. Pre- . 
BUmably he has been taking an insuflicient 
amount of extract. 

The neighborhood eyniptoms have again 
returned. The sella now measures 2.3 cm. 
by 2.0 cm. in depth. The fields (Fig. 140) 
show constriction on the left with persistence 
of the central scotoma and a complete upper 
quadrantal defect on the right, with some 
obscuration of the entire right temporal field. 
Acuity: left 3/70; right 10/70. The/undi 
show considerable new tissue in the physi- 
olo^cal cups. Swelling about 1 D. 

The temperature remans nearly normal 
when taking the extract, but falls to about 
97° upon its omis^on. 

May S3, 1911. Secondary Operation. 
Partial removal of pUuUary gtrunta. The 
original anbkbial route was followed, with- 
out loss of blood and without difficulty. It 
was found that a dense cicatricial membrane „ 

.^, . . , ... Fio. 142.— Chromophobe Blrurna of Ckm XIX 

with an mtact mucous surface, m the centre (mag. 37S diama.). 

of which could he seen the scar of the 

ori^nal incision, covered and restr^ned the protruding struma. A new incision was made 

in this old median sear and about a ttumbleful of the growth was removed, as much of 

the scar as possible being excised. 

Convalescence was most satisfactory sod there again occurred a rapid subjective 
improvement m viMon. 

June 6. Fields show (Fig. 141) a return of vision in the defective right upper quad- 
rant; acuity has increased to 20/70 in the r^t eye and to 7/70 in the left, Juw If: Still 
further improvement. Acuity, left 20/70; right 7/70. 

The patient's organotherapeutic dosage was established at 12 grains of the whole 
gland extract three times a day. He was discharged June 21, taking this amount of the 
extract, which had held hia temperature and pulse practically at normal for the preceding 

A histological examination of the tissues (Fig. 142) shows the characteristic neutro- 
philic type of glandular struma. There is a preponderance of large cells having a neutro- 
philic, non-granular protoplasm and large vesicular nuclei. No acid-staining cells seen. 
A tew thin-walled blood vessels apparent, but there is practically no intercellular tissue. 
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Interpretation. — ^As in the preceding case, here also the presence of 
characteristic neighborhood pressure symptoms led to a clinical scrutiny 
which disclosed unmistakable evidences of dyspituitarism — shown by the 
subnormal temperature, the progressive tendency to adiposity, the high 
tolerance for carbohydrates and the positive anterior lobe thermic reaction. 
The relative inactivity of the posterior lobe reactions shown by the cerebro- 
spinal fluid is an additional factor of interest. 

There were two clear therapeutic indications: (1) surgical decompression 
for the relief of neighborhood symptoms, and (2) organotherapy to compen- 
sate for the insufficient glandular secretion. The first operation served its 
purpose remarkably well, though unfortunately for only a short time. Con- 
sequently a year later a partial glandular extirpation was necessitated. Dur- 
ing the interval we had fortunately arrived at a more satisfactory basis for 
determining the necessary dosage of the glandular preparation. The patient's 
symptoms of hypopituitarism had evidently been increasing and a fairly 
large dosage was necessary to establish a carbohydrate equilibrium. 

One cannot foretell the ultimate outcome, the disconcerting factor being 
the progressive enlargement of the struma, which api>ears histologically to 
be of a cellular type capable of extensive proliferation. In view of the choked 
disc, an intracranial extension of some degree has in all probability already 
occurred. Unfortunately we have as yet no effective means of combating 
the cellular hyperplasia, except by the crude measures afforded by partial 
surgical extirpation (cf. radiotherapy, p. 321). In many cases, however, the 
enlargement of the struma is slow in its progress; and it is not inconceivable 
that the stimulus under which the hyperplasia occurs may in time become 
ineffective. Meanwhile surgical measures are likely to be chiefly indicated 
for the preservation of vision. 

In the following case characteristic neighborhood symptoms were pres- 
ent in the absence of demonstrable change in the configuration of the sella 
turcica. It resembles in this respect Cases IV, VI, VII and XVI, regarded 
as instances of presumable though uncertified interpeduncular lesions. Here, 
however, the glandular sjrmptoms were most inconspicuous. 

Case XX. (Surgical No. 26634.) Infundibular tumor (uncertified) with primary 
optic atroptiy, liemianopsia and oculomotor palsies. Prac tically no glandular symptoms. Oper- 
ation : sellar decompression. Improvement. 

Sept. 26y 1910, N. B. K., aged 32, a surveyor, was referred by Dr. S. G. Dabney of 
Louisville, Kentucky, complaining of blindness. 

There has been a peculiar hereditary nervous trouble in his family, with a form of 
spinal paralysis occurring in middle life. The patient has been a vigorous, athletic young 
man, very susceptible to colds and sore throat; otherwise he has escaped the usual infectious 
diseases. Eleven years ago he had a temporary right facial palsy after "catching cold;" 
there was no pain or discharge from the ear. He has never had headaches, but his neck 
often feels stiff and uncomfortable. Four years ago he had a transient attack of diplopia, 
which passed off in two weeks. 

Present Malady. Dimness of vision was first observed seven months ago. This 
rapidly increased, and in two months (February) his acuity, tested by an ophthalmologist, 
was; right 4/200; left 20/200. Six months ago (March) a temporal hemianopsia in the left 
eye was observed, but this was never noted in the right. At this time also there was lim- 
itation of movement in the left eye which has increased rapidly. 
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In August there was bare light perception in the right eye, and Dr. W. K. Holden of 
New York suKeated the presence of an hypophyseal tumor. At this time there was an 
atrophic pallor of each disc. He has never had headaches; there has been no pulyaria; no 
change in his weight, in the skio or hair; no sexual change. Wa average weight is 155 to 
165 pounds; present weight 157 pounds. He feels in perfect health : no dullDess or mental 
inactivity. 

In spite of a negative Wassermann test he has been subjected to a vi;^oroua antiluetic 
r^me, with no improvement in the condition of the eyes. 

Physical Examinarion. Aside from the neighborhood symptoms the patient seems 
in perfect physical condition. Thorough visceral and neurological examinations are abso- 
lutely negative. The blood is normal; Wassermann test negative. There is a tendency 
. to polyuria without apparent polydipsia, the twenty-four-hour amounts often exceeding 
2000 cc— on one occasion reaching 2985 cc. The skin is moist and without pigmentation. 
There is no thyroid enlargement. . 

Analysis of Hypophyseal Manifestations, (a) Neighborhood Synploma. Thereisno defor- 
mationof theseWa (ui-ciea (Fig. 143), which msa^ures 1.2 cm. byO.Scm. indepth. The tumor. 



Fio. 143.— Cusp XX. X-ray by Dr. S. G. Cule (unreducpd) ol scllai rcnion. showinit 

s present, lies superimposed and has given as yet no general pressure symptoms, 
o epistaxis. Eyes: Vision is entirely lost in the right. The left shows a 
temporal hemianopsia, the central vision at the time of admission being retained both for 
colors and for form, the acuity being 15/200. (Ten days laler the central vision for colors 
had become lost [Fig. 144) and vision was evidently failing rapidly — acuity 12/200.) The 
pupils are unequal, the left larger than the right. The right pupil reacts consensually but 
not to light or distance, the left eye shows nn reaction from the nasal (blind) retina (poM- 
tive Wernicke). Consensual reaction from right to left is lost. The Wilbrand prism test 
is positive, showing no ocular movement. 

The ophthalmoscope shows a primary atrophy without choked disc, though the veins 
are large and tortuous. In the left eye the atrophy seems largely confined to the nasal 
retina. There is a striking lack of parallelism in the axes of the eyes (Fig. 145). The right 
eye retains an upward fixation, but its movements can be carried out normally. The left 
shows a slight ptosis with weakness of all the muscles and paralysis of the superior rectus. 

(b) Glandular Synptoms. There are no suggestions of acromegaly, infantilism or 
adiposity. Evidences of dyspituitarism, however, are shown by polyuria, a tendency to 
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d temperature (often as low as 97°) and an increased carbohydrate lolerart/x aa fol- 
lows: September 29, glucose 200 grams; September 30, 300 grams; October 1, iW gratm, 
without glycosuria. The Bubcutaneoua iojectioD of 0.2 grams of posterior lobe extract in 



hXX. 



ieJda ot Oel. 7. IBIO, befari 



2 oc. NaCI solution gave no febrile reHponse and led to no spontaneous glycosuria. No ther- 
mic reeponse to anterior lobe injection. A lumbar purtdure was performed and 60 cc. of 
clear fluid withdrawn, without disturbance other than a slight temporary headache. The 
fluid gave fairiy active posterior lobe reactions 
in the rabbit. 

Oct. 11, 1910. Op«ration. Decampresgion 
oj the sella turcica. No operative compUca- 
tions; no difficulties from aniesthesia. No tissue 
removed. Dura enclosing tense gland split in 
stellate fashion. 

Within a few days the patient experienced 
a subjective improvement in vision in the left 
and had some Ught perception in the right eye. 
Oct. SI. Subjectively the eyes are much 
improved. The perimetric chart of the left 
eye shows no alteration, but the acuity hsti 
improved, to 15/100. Patient can dimly 
make out objecl-s in tlic right nasal retina. 
No consensual reaction from right to left is 
obtained. Discharged Oct. 24. No glandular 
therapy. 

Subsequent Examinations. On Nov. 10 

it was possible to demonstrate (Fig. 146) a 

return of vision for large objects in the right 

FiQ.I4i— Cue XX. Showiaf ocutomtitiir nasal field ; not for Colors, however. Diplopia 

P"'"™- less marked. By Fe&. 18, 1911, the fields had 

widened considerably (Fig, 147). On June 14, 1911, condition stationary. Qainmg per- 



ceptibly in weight — 168 pounds at present. Poljnjria and polydipsia 



a before. 



Interpretation. — Were it not for the evident binasal character of the 
optic atrophy, together with the preservation of vision in the left temporal 
retina and some post-operative return in the formerly blind right temporal 
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retina, practically assuring a median retrochiasmal lesion, one would hardly 
venture, in the absence of setlar deformation, to make a diagnosis of an 
infundibular growth. 

The oculomotor disturbances are, however, additional factors, and the 
only other case in the series in which they were equally extensive is Case 



Fia. 148.— Cuo XX. Fields of Kov. 10. a mooCb utier operatian, deoioiutrBtiDc Ibe probable bitsmporBl 

XVII, one of certified infundibular tumor. The sellar decompression con- 
sequently was undertaken with little expectation of improvement in the exist- 
ing conditions but in the hope of sparing the gland from further pressure 
implication, for the extremely high sugar assimilation limit and the sub- 
normal temperature were regarded as an evidence of posterior lobe (atalk) 



Fia. 147.— Cbh XX. Fields o( Feb. 18. ISI 1. four montha slter 

implication. It was presumed that the para anterior, in view of the negative 
thermic reaction, was still functionally competent. Considering the patient's 
extreme tolerance for sugars it is remarkable that he has not become obeee. 

The case falls in the same category with Case XVI, in which the lesion 
has been dormant — and the patient also for that matter — for years: with 
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Case VII in which a subtemporal decompression was finally necessary: and 
with Case XVII in which the lesion suddenly took on a rapid growth. 

The remaining three patients in this group are of a fairly uniform clini- 
cal type. Each of them carries an hypophyseal struma of chromophrobe 
type — ^the form of tumor which numerically predominates in the histologi- 
cally certified lesions occurring in this series of cases — namely, in Group I, 
Cases I, II, V, IX, X and XII: in Group II, Cases XV and XIX. 

Case XXI. (Surgical No. 27419.) Hyppphyseal struma with primary optic atrophy 
and unilateral blindness. Evidences of dyspituitarism with amenorrhcea. Suggestion of 
slight primary hyperpituitarism. Sellar decompression. Organotherapy. 

March 13, 191 L Miss A. S., aged 34, referred by Dr. G. E. Seaman through Dr. H. 
V. Ogden of Milwaukee, with the diagnosis of hypophyseal tumor. 

History Relating to Present Illness. When twelve years of age she had a severe fall, 
striking the back of her head. Her menses began at the age of 15 and continued with fair 
regularity for two years, when they ceased permanently. She weighed about 120 poimds 
until she was 18 or 19, when she began to grow stout, her average weight from that time 
until the past year being 180 pounds. She has recently lost 20 pounds "from worry." 

Some lowering of Hsion in the right eye was first noted sixteen months ago. In four 
months' time the eye became completely blind. There is no record of hemianopsia, diplo- 
pia, or photophobia. There have been occasional frontal headaches; infrequent, however, 
and not severe. Attacks of "dizziness" have been distressing, with a sensation of "some- 
thing rushing into the head and lifting it off." 

A definite erdargemenl of the hands and feet is said to have occurred during the past 
year, necessitating a size laxger in gloves and shoes. She has become excessively nervous 
and emotional and her memory has become very capricious. She has a large appetite; is 
constipated. There have been frequent nose-bleeds. 

Physical Examination. An overnourished woman, 5 feet 6 inches in height and 
weighing 160 pounds. Mucous membranes pale. Complexion muddy; freckled. Visceral 
(thoracic and abdominal) organs negative. Blood and urine negative. Infantile pelvic 
organs. Routine neurological tests practically negative except for the neighborhood 
(pituitary) disturbances. Abdominal reflexes are absent. She is astigmatic. 

Analysis of Hypophyseal Symptoms, (a) Neighborhood Signs. Stereoscopic X-ray 
plates show a much enlarged seUa, its full extent not appreciable without stereoscopy. 
The antero-posterior diameter is 3.2 cm.; depth 3.0 cm. (Fig. 148). Eyes: Slight exoph- 
thalmos, especially on the left. Pupils equal and reactions normal to light and dis- 
tance. Loss of right-to-left consensual reflex. Total blindness in right eye with primary 
atrophy. Some haziness of nasal margin of left disc. Slight nystagmus both to right and left. 
Tendency to divergent squint with eyes at rest. Perimeter shows slight constriction of 
left temporal field (Fig. 149). Acuity 9/15. Frequent epistaxis: nasopharynx negative. 

(b) General pressure symptoms practically absent. Some frontal headaches; slight 
haziness of left disc. 

(c) Glandular Manifestations, The stature is somewhat short but there are no strik- 
ing skeletal changes. The epiphyses are fully ossified. The suggestive acromegalic changes 
with enlargement of the hands and feet involve the bones as well as the soft parts (Fig. 150). 
Hand rather square with slight suggestion of termmal fullness of fingers and tendency of 
tissues to enfold nails. Toes much facetted by shoes. Some maxillary prognathism (Fig. 151). 

Cvianeous. There has been considerable loss of hair and the skin is somewhat dry. 
She is somewhat adipose. Amenorrhcea for seventeen years; infantile uterus. The tem- 
perature tends to be subnormal (97.5*'-98°) and the pulse slow (70). 

Other of the usual signs of oncoming hypopituitarism are wanting. There is an unus- 
ually high blood pressure (175-180) and no especial asthenia. There is only a slight increase 
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in carbohydrate tofcronce (assimilation limit 150 grains IsEvuloBe). No thermic reaction 
to injeetiona of anterior lobe extract. 

March IS, 1911. Operation: actlar decompression. A simple uncomplicat^ case by 
sublabial approach and submucous rcflnrtion of vomer. Dural envelope split over large 



1. 148.— Caae XXI. X-n 



Fia. 149.— Case XXI. Fklda of March 15. before operBtiaa, ahowiag some teuporal con strict ion of 

bulging gland. A small fragment removed for histological ezaminalion, which showH the 
usual chromophobe struma with masses of cplls having a faintly staining protoplaam and 
lai^ vesicular nuclei with sharply outlined chromatin network; no acid staining cells; a 
few colloid globules present, but no formed acini; practically no supporting or interstitial 
tissue (Fig. 153). 

Recovery uncomplicated. She was discharged after ten days (March SS), taking 
whole^and extract. 
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Subsequent Moles. AprU 1, 1911. Visual acuity of left eye ha« improved to 16/15. 
A small area of vision for 3 cm. disc in the lower nasal half of the right field, showing (cf. 
F^. 149) original bitemporal tendency of the leaion. 

Afril 10, 1911. Fields for left eye have widened to normal peripheries (Elg. 154). No 
further improvement in right, though pupillary reaction to light can be obtained from the 
temporal retina (positive Wernicke). 



FiOB. 151, ISZ.— Cum XXI. SboHini sUEgegMva piomiasiin of nuiilUrv lone of fHw: also the cosne. 
rrei^kled features. 

July 14, 1911. Dr. Seaman reports that she has continued with whole-gland extract 
in 6 grain dosea after meats. Her nervous and dizzy attacks continue (possibly uncinate?). 
There has been no further improvement in vision — indeed, possibly Borne concentric con- 
striction of the Held. A second operation, with further removal of struma (as in Case XIX) 
advised. Also radiotherapy. 
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Interpretation. — From the gtandpoint of the symptoms referable to 
disturbed glandular activity this is a borderline case, and with some hesita- 
tion it has been pfaced here rather than in Group I. Had it not been for the 
glandular struma and the amenor- 
rboea, the patient's constitutional 
state would have passed muster as 
normal. 

There are, however, some sug- 
gestive indications (the enlargement 
of the hands and feet, for example) 
of former hyperpitiiitarism, and some 
(the tendency to adipoaity, the dry 
skin, slight increase in sugar toler- 
ance, etc.) of an existing functional 
state the reverse of this. Though 
some of the usual signs are wanting, 
it is probable that the malady is 
verging toward the stage of glandular 
insufficiency. In view of the slight 
and only temporary post-operative 

improvement in vision and the present pio. 153.— chromophobe .tmma oi Case xxi 
stationary condition, it would in all i°«iiJSi1^i™i(c^ ''°"'''''''''"^''''"™''' 
probability be wise (as in Case XIX} 

to operate a second time and partiallj; empty the distended sella of 
its strumous contents. As it was, the operation was limited to the mere 
removal of the sellar base, in view of the striking relief afforded Mr. 
A. S. shortly before by this simple measure,— unquestionably an insuffi- 



Fio. 154.— Cue XXI. Fields of April 1. two weeks sftar operatioa. 

cient procedure when a large glandular struma is encountered. Had we 
known at the time that Mr. A, S. was soon to return with renewed symptoms, 
necessitating a partial extirpation, this more radical step would have been 
taken at the first session in the patient under discussion. It is to be feared 
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that with further delay the glandular struma may undergo further hyper- 
plasia and burst its confines, as in some of the cases in Group I, if it has not 
aheady done bo. 

In view of these experiences the distended sella in each of the following 
cases was partially emptied of its contents at the first operative session. 

Case XXII. (Surgical No. 27955.) Large h>pophyseal struma with almost total 
amaurosis MIo wing a bitemporal hemianopsia. Symptoms of dyspjtultarism unusually inctm- 
spicuous. Sellar decompression with fragmentary extirpation of growth. Partial restoration 
of vision. 

June 11, 1911. L. H., a fanner, aged 27, referred by Dr. L. E. Puller of Axton, Vir- 
ginia, with the complaint of failure of visinn nnd hi^adachcs. Aaide from an attack of inflam- 



matory rheumatifim he hon enjoyed good health. He liaa been married two and a half 
years and has one healthy child. 

Present Illness. Eight months ago he began to lose vision in the outer field of the 
left eye. This was soon followed by temporal headaches, which have persisted. Three 
months ago there was a rapid failure of vision in the right eye, with further constriction of 
the left fields. He can now barely distinguish large moving objects. Unable to count 
fingers. There haa been no drowsiness; no anaphrodiaia; no increase in weight. 

Analysis of Hypophyseal Manifestations, (a) Neighborhood Signs. The X-ray 
(Fig. 155) shows a greatly enlarged sella lureica projecting well into the sinuses and ineosui^ 
ing 3 cm. by 2.5 cm. Eyes: Bilateral primary optic atrophy; visual acuity practically nil; 
reduced to perception of light. (Tlie bare ability to recognize large white moving objects 
on the nasal fields, was lost throe days after admission.) Pupils wide; light larger than left; 
react to accommodation, but only slightly to a beam of light on the temporal retinx (posi- 
tive Wernicke). No history of diplopia. Possibly a slight existent divergent squint. Naso- 
pharynx negative; no nose-bleeds. 

(b) General -pressure synvploma absent. No choked dise. The headaches are doubt- 
less due to distention of the pituitary pocket. 
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c tf."iM.:jr^'..-v'. Si.:.:!..- Ht# heuihi k oaty 166 o;n Aft.SMn : h-.s «>-i)rtit 
12S K^nds, Tb«^ in- no rw.ieaiiahle A-li-ia! i-h.ta«'s jih.™-n by tbi- X-ray aM.lo fri>«i -An 



K XXII. To aha* wphklic ouU>d« 



■Dfl spheDoiiliil difi 



Fia. 158.— Cue XXII. Fivld> of July 17. Dnr monlh tUtr oporstinn. Iieforr whirh lini" Ihire •»» rpronl 
complete .mbLyopi.. 

tortion (FiR8. 156 and 157). The two upper middle inridorji have never eniptcd. the Intoral 
incisors being separated 0.4 mm. The fingers are somewhat taiirriiig. and the naib without 

Cutaneous. The akin is sunburned and freckled but there is no xeneral piKnientalion, 
s somewhat dry, except over the hands, which are pale anil rnninl. He is iM't-omirm liald 
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(s family trait), but otherwise he ie rather hiraute: the beard ifl heavy and growa well up 
on the cheek-boncB; eyebrows are shaggy; Htemal and sacral hirsu ties abundant. No out- 
Hpoken adiposity. 

The temperaiuTe tends to be subnormal (occasionally 97°): the puise slow (60 to 70). 
The blMd pressure is low (106 mm. Hg.). There is no polyuria or polydipsia. He is intol- 
erant of sugars and vomited the kevulose administered. Sugar cutimitation limit not 
determined (cf. later note). 

ExaminatioD of other ductless glands reveals no functional abnormalities. 
June 16, 1911. Operatioo. PaHiaL exlirpalion of struma. The usual aublabial 
approach with submucous resection of vomer, etc. Large tumor, covered only by dura and 
mucous membrane disclosed, filling sphenoidal oells. Marked pressure atrophy of sellar 
base. Aboutoue-half of sellar contents 
I removed. No bleeding. Antesthetio 

I well taken. 

I Post-operaUve Notes. There were 

no surgical complications. Subjective 
return of virion on the following, and 
improvement on. each succeeding, day. 
On June SI the perimeter showed naml 
vision in the right eye for discs larger 
than 4 cm. 

June £9. Fields plotted with 4 cm. 
discs show remarkable improvement in 
the right eye, with return of color 
vision: achromatopsia in left. Wernicke 
reaction positive in left, negative in 
right eye. No nasal discharge: no head- 
aches. Patient ditmitaed. No glandular 
feeding. 

July 17. Returns for obBervation. 
Condition excellent. Further improve- 
ment in vision. Fields taken with 4 cm. 
discs (Fig. 158). He feels stronger. 
Blood prensure 115. Weight increasing 
F,a. .S9.-Ch™»ophob, «™m. of C« XXII (««. (134 pounds) but no tendency to 

ISOdinBn.): Mlliin Urge ■lv«ili with central colloid. adiposity. 

Auguat21. Retumiforobsenalion. 
Improvement at a standstill. Some return of temporal headaches. CarhohydraU testi: 150 and 
200 grams of lievulose ret^ned — urine n^ative (or sugar. Patient unable to retain 250 gram 
dose. Tolerance therefore high, but limit not ascertained. Further subjective improvement 
in vision, but fields show no change from .July 17th. Blood pressure below 100. 

The histological examinalion of the fragments removed at operation shows (Fig. 159) 
masses of closely packed chromophobe cells with a, definite alveolar arrangement, the pic- 
ture suggesting that of the so-called alveolar sarcoma. The nuclei are large, vesicular, 
sharply cut and have an open chromatin network. There are a numiier of large blood 
sinuses between the alveoli and occsaionally a central mass of colloid. At the free margin 
of one fragment there is a distinct basement membrane, covered by a layer of cells which 
are ciliated (sphenoidal?). No eosinophile celU. 

Interpretation. — Here the pluriglandular syndrome is— as yet — clinic- 
ally unrecognizable, the hypophysis (both anterior and posterior lobes) prob- 
ably being stil! functionally competent, despite the large struma. However, 
the experience with the other patients in the series similarly afflicted is enough 
to show what may be expected. 
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Notable features of the case are (1) the total freedom from the usual 
discomfortB of distention of the pituitary capsule, probably 'due to the rapid 
pressure atrophy of an easily distensible sella, and (2) the restoration of 
vision after partial extirpation of the tumor, after complete blindness had 
eneued. This merely goes to show that despite the forebodings wMch an 
atrophic pallor of the disc occasions, one need not despair of restorii^ some 
measure of vision in many of these unfortunates, if the pressure has not 
endured so long that such fibres as are rendered functionally incapable of 
transmitting impulses merely through a "physiological block," have become 
completely destroyed,* 

The ease with which hypophyseal symptoms may be misconstrued, even 
when one is on the lookout for them, is exemplified by the primary mistakes 
of diagnosis in the following history. 

Case XXIII. (Sui^cal No. 26039.) Hypophyseal struma with primary optic atrophy 
and bitemporal hemianopsia. DyspHuttaHsm with evidences of former activity. High sugar 
tolerance. Chronic hypoglycEemia. Operation. Partial extirpation of growth. 



Fid. leo.— Cue XXIII. FieldB oa finl BtlmiBaioo. June, ISIO. BuuexicE & biUmparal hemiHchromUoiinB 
witb Left quulruital form defect (lui^lerpreted). 

June 1, 1910. B. C, a coach piunter, aged 39, was referred to the hospital by Dr. 
C. M. Rains of Bohannon, Virginia, complainii^ of loss of vision. One of a Urge family of 
healthy children, he enjoyed a fair measure of health himself until hia present trouble. 
The usual infantile infections were followed by a very severe typhoid and a secondary 
pneumonia at 14. He subsequently grew very rapidly, and at IT measured 6 feet in height. 
At 23 he had another attack of typhoid and at 28 pleurisy. 

Apart from these illDeases he has been well: a hard-working man of more than the 
average physical strength. He has used tobacco to excess and alcohol abundantly, but 
otherwise has had no vices. Though he works constantly with white lead and oil, he has 
never had any occupational colic or neuritis. He has been married five years and has one 
healthy child. 

Present Symptoms. In March, 1909, he accidentally observed that vision in the left 
eye was dim. It has progressively failed. He has had occa^onal temporal keadachet, but 
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they have not been frequent or severe: no nausea or vomiting. Pholo-phiMa, with aching 
pain in the eyeballs, has been his chief source of annoyance. 

At the time of this first admission in June, 1910, although the fields of vision (Fig. 
160) aroused some suspicions, the X-ray plate was inconclusive, and expert ophthalmological 
opinion was emphatic that the condition was a typical had or lobacco amblyopia. A gloomy 
prognosis was given : he was given large doses ot potassium iodide and discharged, the visual 
acuity in the left eye having dropped markedly during the two weeks he was under obser- 
vation. 

Aufpisl 10, I9II. Readmbslon. The patient, by good fortune, was seen by Dr. Walker 
in Norfolk, wiio found a typical bitemporal hemianopsia; and he was advised to re-enter the 
hospital. He has done fairly well during the intervening year, but for the past few weeks 



Fio. lei.— Cum XXIII. X-ray o[ crmDial hue (uDreduced) shaving widdy dilated gelli, 

his sight has begun to rapidly fail. As before, dim vision and photophobia are hia only 
complaints, thougli he is aware of a progressive asthenia. 

Physical Eramijujlion, An ovemourished, though healthy appearing man. The 
visceral (abdominal and thoracic) and card io- vascular systems are negative. 

Analysis of Hypophyseal Symptoms, (a) NeigMiorhood ManifesltUums. The X- 
ray shows the sella to be greatly enlarged, its floor — the outlines of which remain distinct — 
bulging so far forward as to almost fill the sphenoidal cells (Fig. 161). Profile measure- 
ments 3.6 cm. by 2.0 in depth. .A protrusion is observable in the nasopharynx. There 
have been no nose-bleeds or known discharge ot any kind into the nares. 

Eyes. No oculomotor palsies; no history of diplopia. Slight fine nystagmus both to 
right and left. Pupils equal in both bright and dim light. Hemianopic pupillary reaction 
(Wernicke) positive, right and left. Wilbrand prism test negative. Fundi show bilateral 
primary atrophy, principally involving area of emergence of uncrossed fasciculi. FieUU 
show typical bitemporal hemianopsia (Fig. 162). Acuily, left 15/100; right 15/30. 

(b) General Pressure Manifeitalions. Practically negative. Headaches inconspic- 
uous; fluctuating; bitemporal. No exophthalmos; no choked disc, vomiting or dizziness. 

(c) Glanduiar Martifeslations. Skeletal: Present height 182.5 cm. (5 ft. ll'a in.). 
Patient states that at 17 his height was 6 feet and that a few years ago he measured, bare- 
footed, 6 feet 1 inch. He has become round-shouldered. He is much the largest member of 
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his fnmily: he weighed 199 pounds at 21 years of age. The head, though lar^, shows by 
the X-ray no suggestive acromegalic tendency in occipital protuberance or mandibular 
arch. The Trontal unuses, however, are somewhat larger than the average. The upper 
and lower dental arches meet exactly; posaibly an indication of slight mandibular prog- 
nathism. Hands (Fig. 163) are very large, 20.5 cm. in length from tip of median finger to 
lower edge of radius — type en long of Marie. The X-ray shows (Fig. 165) some slight 
tufting of the terminal phalanges and shadows of the epiphyseal lines (radius) persist (Fig. 
167). Feel are large: he wears a No. 10 shoe. The skeleton in general is not massive: wrists 
and ankles are not disproportionate to his size. 

Cutaneous. No acromegalic thickening evident. Skin of e^ctremities rather harsh 
and dry, but patient perspires freely, particularly over the face. He has never observed 
any cedema. The hair is abundant on the scalp, over the chest, abdomen and neck (Fig. 
163); no loss of hair has been observed; beard is fairly heavy. There is an extraordinary 
brown pigmentation, practically limited to the hands; a sharp line of demarcation between 
the zone of dorsal discoloration and the palmar surface, which is remarkably pale. They 



resemble an anthropoid's hands in hairiness and coloration. Adipoeily is quite marked, 
particularly over trunk, but there has been no notice^le increase in weight. Patient says 
he has weighed from 200 to 215 pounds for some years. 

Formerly a man of great physical prowess, during the past ten years he has gradually 
lost his strength and muscuiar asthenia is now marked. He has considerable vague back- 
ache but no peina or tenderness of the extremities. He is noticeably dro\e»y. Temperature 
(97 to 98°) and puhe (70) range subnormal. Blood pressure 141 mm. No polyuria observed. 

Carbohydrate tolerance is exceedingly high, the assimilation limit for tevulose not reached 
(cf. infra) but shown to be over 350 grams. The large doses of sugar are not distasteful. 

Polyglandttlar Manifestations. Thyroid not enlarged. No sexual incompetency has 
been observed. Adrenal: Asthenia and pigmentation. 

Aagugl 15, 1911. Operation. Sellar decompression by infralabial and transphenoidal 
approach with partial extirpation of struma, Urotropin. An easy, uncomplicated opera- 
tion. Recovery uneventful. 

Hislologicai study of the tissues shows (Fig. 168) the usual chromophobe struma, 
similar to that in the preceding cases though with the connective tissue or supporting 
elements somewhat more marked. 

Secondary Carbohydraie Tests. On Auguat S4, 350 grams, on August 25, 400 grams, 
and onXt(;us(£7, 450 grams of Isvulose gave no Iffivulosuria. Thisisthe 
largest amount of sugar which any individual in the series has been able to retain at one dose. 
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On Auguel S9 a sample of blood was taken at 3.40 p.m. and at 3.46 p.m. the patient 
was given 300 grams of Itevulose; an hour later, at 5 p.m., anotiier sample of blood was 
taken and 2 cc. of "pituitrin" <Parke, Davis & Co.) waa introduced intravenously at 



Fia. ISS. — Cue XXIII.. X-ny ot Snsen (uonduoed) showinc larca *i>a and Cpodeacy to BcromeiiiUa 
cbuDcei. 

an extraordinary condition of kypoglyacmia was demonstrated with a, sugar content in the 
blood as low as the norms,) for the canine and far below that for man, even after the adminis- 
tration of three times the amount of Iievulose usually necessary to produce a spontaneous 
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mellituria. Further, a dosage of poeterior lobe extract, which of itself often Huffices to 
cause a spontaDcous glycosuria, failed to bring the sugar coat«nt of the blood up to the 
average normal. There was a subsequent marked diuresis (1375 cc. id 12 hours) and rise 
in blood pressure. 

Patient discharged Augvst 31. Nose healed; no secretion. No improvement in visual 
fields. 

iNTBRPRETATiON.^It wlll have been noted that most of the individuals 

heretofore mentioned in this group have been somewhat undersized, their 

height averaging about 5 feet 6 inches : 

further, that in all but two of them 

the symptoms, such as they were, 

suggestive of disturbed functional 

activity of the gland, were on the side 

of hypopituitarism from the outset. 

In two of the cases {XIX and XXI) 

there were slight though suggestive 

indications of a past hyperpituitarism, 

shown by the thickening of the tissues 

of the extremities, and in Case XXI 

by slight acromegalic alterations in 

the phalanges themselves. 

In the case under discussion it 

would seem that an activation of the * 

pars anterior had occurred earlier In 

life, accounting for the unusual size, 

and it is to be noted that the epiphy- *^h- im.— chromophobe itrumB of ow xxiii 

seal lines are still apparent at the age 

of 39. The natural supposition is that there may have been some tendency 

toward glandular instability similar to that which we have already discussed 
in reference to Case I, and that 
under the influence of an excit- 
ing cause of unlcnown nature 
the present struma began 
rapidly to develop. 
■ ,^ Whether or not the severe 
infection which occurred at the 
time of adolescence and which 
was followed by a period of 
rapid overgrowth can be taken 
as an indication of glandular 
stimulation in consequence of 

, the disease is of course purely 

F.O. i97.-c«e XXIII- x-r.y of .ri.t (nsi. d») conjectural. In this patient, 

w^^Mti^'"'*''''''"™""''"'"'"""*"'^* ""'""'"""' *i<*wever, as well as in Case I, 
there seems to have been an 

early postr-adolescent period of hyperpituitarism leading to physiological over- 
growth — normal gigantism of Sternberg. This is taken as an indication of 

an hypophyseal instability which, in the later life of each of these patients, 

favored the adenomatous transformation which the structure has undergone. 
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The patient's clinical manifestations of hypophyseal insufficiency are not 
conspicuous and his moderate tendency to corpulence might easily escape 
notice. However, the extraordinary tolerance for carbohydrates which he 
possesses forebodes future adiposity. This is the first case in which a posi- 
tive hypoglycaemia was demonstrated. SofarasI am 
aware Addison's disease is the only malady in which a subnormal sugar con- 
tent in the blood has ever been demonstrated.^*^ In view of this the sugges- 
tive signs of secondary adrenal involvement — ^the asthenia and pigmentation 
— are of unusu&l interest. 



GROUP III.— CASES WITH PRONOUNCED CONSTITUTIONAL MANIFESTA- 
TIONS OF HYPOPHYSEAL ORIGIN IN THE ABSENCE OF 
NEIGHBORHOOD PRESSURE DISTURBANCES. 

In this group there is less reason than there was in the preceding one 
for presenting the cases in chronological order. Hence they will be subdivided 
as were the cases in Group I, and we will consider, first, those in which evi- 
dences of primary hyperpituitarism are manifest, and, second, those in which 
a condition of hypopituitarisnifwas the essential factor from the outset. 

A. Cases with Existent or Past Hyperpituitarism the Striking Clinical 
Feature.* — The fact that nine out of thirteen of our illustrations of anterior 
lobe hyperplasia leading to skeletal overgrowth fall in this group is an indi- 
cation that the gland in these states of outspoken hyperpituitarism, exempli- 
fied by acromegaly and gigantism, is destined, with comparative infrequency, 
to undergo adenomatous transformations with the development of large 
tumors such as we have seen in Group II. 

Despite the reports in the past of occasional instances of acromegaly in 
which postmortem studies have shown no morphological or histological 
changes in the pituitary body, there can be little doubt but that in the major- 
ity of cases there occurs, at least in the active stage of the process, an enlarge- 
ment from hyperplasia of the gland which serves to produce subjective dis- 
comforts even if it does not suflSce to call forth local objective signs. The 
bitemporal hypophyseal headaches, which are the more common form of these 
discomforts, I am inclined to attribute solely to the distention of the sentient 
dural envelope of the gland. They are apt to subside when the activity of 
the process declines, doubtless with a return of the gland to its former size 
and possibly to its former appearance. 

Hence there is necessarily no more reason to expect a permanent and 
unmistakable enlargement of a pituitary body which has once been stimulated 
to functional hyperplasia than there is to expect a persistent enlargement of 
a thyroid which has passed through a similar period of overactivity. Indeed, 
it is well known that the clinical manifestations of hyperthyroidism may be 
entirely disproportionate to the degree of thyroid enlargement, and yet an 
extirpated lobe may show areas of epithelial hyperplasia typical of the process. 

As a rule, however, with a continuous or recrudescing hyperplasia — 

* The question of hyper- versris hypo-activity of the pars anterior as the essential ele- 
ment in producing the more characteristic features of acromegaly will be discussed subse- 
quently (psige 249). It will suflSce to say here that we accept the hyperpituitarism (anterior 
lobe hyperplasia) view at least as the most satisfactory present conception. 
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true both for thyroid and hypophysis — ^the gland remains permanently 
enlarged in the form of a *'struma" — ^to use an old-fashioned and convenient 
designation. For this to occur in the case of the hypophysis necessitates an 
enlargement of the membranous and bony encasement of the gland, and the 
X-ray fortunately enables us to estimate the size of the pituitary struma imder 
these circumstances with almost greater accuracy than is oftentimes possible 
in the case of a thyroid struma. Indeed, as will be pointed out (Case XXVIII), 
a progressive enlargement can be demonstrated by successive measurements 
and thus the quiescence or otherwise of the process be determined. 

In these cases of glandular enlargement in acromegaly the profile out- 
lines of the expanded sella remain clear and sharply cut. There is far less 
tendency — possibly owing to the osteogenetic features of the malady — ^for 
the sella to become eroded by pressure atrophy and for the enlarged gland 
to project itself into the sphenoidal cells — a characteristic of the adenoma- 
tous strumas with hypopituitarism already discussed. 

There seems every reason to believe that the glandular hyperplasia in 
the cases which exhibit s3'^mptoms of primary hyperpituitarism behaves in 
much the same way as do the hyperplasias of the thyroid, with which Marie's 
studies, more than any others, have made us familiar. It would appear: (1) 
that many cases show quiescent periods, after which recrudescence may 
occur; (2) that in many other cases the process actually becomes permanently 
checked, the clinical traces of skeletal overgrowth remaining merely as the 
vestige of the dormant malady; (3) that in others an ultimate condition of 
glandular insufficiency may supervene as the result of excessive involution 
which succeeds the active process; (4) that in some instances, and apparently 
at any stage of the process, the struma may become transformed into a rapidly 
growing adenomatous tumor having so-called "malignant" tendencies. 

Under the last circumstance pronounced neighborhood symptoms are 
of course elicited, and hence under our present tentative clinical subdivision, 
made for the express purpose of emphasizing these local symptoms, such 
examples of this transformation as we have seen (Cases I and II) have already 
been cited. It is encouraging to believe that such an outcome is unusual. 

The early acute hyperplasias are at the present day rarely if ever clin- 
ically recognized. In the case of a rapidly growing child with possibly some 
headache and perhaps transient glycosuria, one would hardly venture, even 
now, to suggest hyperpituitarism; and no more in an adult who showed some 
prognathism and coarseness of the tissues, unless perchance a neurological, 
ophthalmologic^ or radiographic examination should disclose neighborhood 
symptoms. The clinical description of these states is restricted to the full- 
blown type which every one recognizes on the street. It is natural, therefore, 
that this series comprises no instances of incipient hyperpituitarism (with 
possibly the single exception of Case XXXVIII), though with our present 
knowledge of the subject it doubtless might have been possible to recognize 
the condition in many of these patients before the characteristic skeletal and 
other changes became exaggerated. It would indeed be precocious to make a 
diagnosis of "acromegaly" before enlargement of the acral parts of the body 
occurs. Still it should be possible. 

Of the twelve acromegalics that we have had the privilege of studying 
in some detail, in only three are the manifestations of hyperpituitarism com- 
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paratively recent (Cases XXIV, XXV and XXXVIII) and the gland possibly 
still functionally overactive. In all the others the process has long since 
become stationary, or, and what is more common, the gland has passed into 



Km. ITO,— Cbm XXIV. 



a state of functional inactivity with manifest signs of dyspituitarism— notable 
being the tendency toward adiposity and a high assimilation limit for carbo- 
hydrates. 
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It is well known that spontaneous glycosurias are not uncommon in 
acromegalics, but our experience would lead us to believe that they occur 
only during the periods of functional hyperplasia. In most of these cases, 
as will be seen, the assimilation limit is very high — as high as in some of the 
unmistakable cases of primary hypopituitarism, viz., 400 grams or over of 
IsBvuIose. The sugar tolerance, as will appear in the following cases, is a 
fair index of the age of the process as well as of the present degree of glandular 
insufficiency. In the first two cases it is relatively low and within normal 
limits. The only instance of a tolerance considerably below the normal will 
be found in Case XXXVIII of Group IV. 

Cash XXIV, (Surgical No. 27256.) HyperplluHarism with acromegalic symptoms of 
five years' duration. Enlarged sella turcica. Conditions probably still active. Sugar 
tcderance 225 grams iKvulose. No neighborhood symptoms. No b^atment. 

January S3, 1911. Mrs. C. E. T., 37 years ot age, referred by Dr. C. N, Strickler of 
Atlanta, Georgia. Complmnl: Numb- 
ness and pfun in handa and anna with 
enlargement of extremitiea; cessation of 
mensea; frequent urination. 

Patient's mother died of cancer. 
la addition to the usual infections of 
childhood, she had typhoid and malaria 
as a child and a severe attack of dysen- 
tery twelve yeara ai;o. 

Marital. Normal catamenia in- 
augurated at 13 years of age. She was 
married at 19 and has had five healthy 
children. Between her last pregnancy 
three years ago and the preceding one 
there were three miacarriages. During 
the past two years she has had only 
five menstrual period-^. 

She has a large appetite and a dis- 
tinct appetence for sweets. She has 
gained 20 pounds in weight in the 
past two years. She has habitual con- 
stipation. 

The Existing Malady. This she 
dates from ihe onset of numbness and p^^ ^^^ _„ vytv Ch t ' r h d- 

burning aensations in the fingers nine '■I'jpt en larae" of Marie. 

years ago, shortly after the birth of her 

fourth child. It is notable that during the three earlier pregnancies there was a tendency 
to swelling and enlargement of the hands and feet. The numbness and burning sensations 
have steadily increased and have been particularly troublesome of late. They first 
involved the thumb and first two fingers of the right hand, but subsequently spread up 
the arm and now involve the left hand and arm. Only once has she been without thia 
symptom — during her last pregnancy. 

Six years ago, lasting over a period ot three years, she suffered from nervousness, 
lack of energy and extreme weakness. 

An increase in the size ot the extremities was first noticed five years ago, supposed at 
first to be merely an tcdema. Thia has been progressive and she now wears shoes two 
sises larger than formerly. 

At about this time and lasting over a period ot two years there was an extreme poly- 
cetiology (diabetes insipidus?). No glycosuria has ever been observed. 
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Formerly poaseseed of a delicate and clear complexion, the skin has become coarae, 
the complexion muddy and the features heavy. 

She has been given thyroid extract without modif3dng her condition. 

Physical Examination. A large-framed, coarse-reatured woman inclined to adLposity 
(Fig, 168). Her leeighi is 186 pounds, attributable more to her lai^ bony frame than to 
its coveriogB. Her breath is foul; tongue heavily coated. Visceral (thoracic and abdominal) 
examination negative. No unusual neurolt^cal features, though the deep reflexes are 
brisk to exaggeration (compare the usual inactive reflexes of advanced cases). Bhod and 
■urine negative. 

Analysis of Hypophyseal Symptoms, (a) Neighborhood Manifeslalions. The X-ray 
shows a large sella turcica, measuring in profile 2,0 cm. in depth by 1,5 cm, in its antero- 



posterior diameter (Fig. 170), The eyes are widely separated but show no abnormalities. 
The visual fields are norma!, Nasopharj'nx normal. 

(b) Glandular ManiJeslcUions. Skelital: Height .1 feet 5 inches. Outspoken acro- 
megalic features. No prognathism, but the teeth are much sei>arated (Fig. 168). The 
face has appreciably widened at the level of the orbila; the frontal sinus is large and there 
is an enlanced occipital protuberance. She stands erect 
without rounding of the shoulders. Clavicles and ster- 
num are large and prominent. The chest has increased 
in size. The hands (Fig, 171) and feet are large; toes 
much facetted, many of the nails growing vertically. 
The X-ray.i of the hands show that the acromegalic 
changes are largely restricted to thickenings of the 
siift parts (Figs. 172, 173), 

Cut iieoux. Theskin of thefnceand hands is thick, 

coarse anil, according to patient's statement, has 

recently become hirsute. It is moist and she perspires 

Fio, 173— Caw XXIV X-ray nf freely. The hair of the head is abundant. The tengue 

um s nw g c OS .^ enlarged. Evidently there is a fluctuating ccdema 

of the soft |)arta, the skin at times being tense with deep creases, and at others elastic and 

movable, with finer wrinkles. The cutaneous glands are enlarged, with comedones over 

the face ani back. There arc a number of moles. 

Though the patient is over-well nourished, there is no excessive adiposity. Her ufight 
apparently fluctuates considerably, depending upon the presence or otherwise of adema: a 
variation of 10 pounds was noted within a few days' interval while she waa under observation. 
According to the history there has been a definite polyuria; not observable at present. 

Carbohydrale Tolerance. Assimilation limit established for :ievu'ose at 125 grams 
(1.7 grams per kilo.). 

Tempe alure is irregular, occasionally varying from 97° in the morning to 99.6° in the 
evening. It usually ran es, however, slightly above normal. The anterior lobe injection gave 
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no thermic response and was followed by none of the discomforts usually observed in patients 
suffering from a glandular deficiency. Blooi pressurp is unusually low (90 to 100 mm. Hg.). 
Other Ductless Glands, Thjrroid not palpably enlarged. Amenorrhoea. 

Interpretation. — One interesting feature of the case lies in the sugges- 
tive evidences of glandular overactivity which accompanied the early preg- 
nancies and the possible effect which repeated child-bearing may have in 
exciting the gland to a state of pathological overactivity, much as one sees 
the thyroid occasionally activated by consecutive pregnancies. Certainly 
any indications of hypophyseal instability — ^headache with psychic phe- 
nomena, accompanied by paraesthesias with swellings of the hands and feet — 
which accompany child-bearing should give as definite warning against its 
immediate repetition, as do the transient and more often recognized symp- 
toms of hyperthyroidism. 

In the absence of neighborhood pressure symptoms and in view of the 
fact that the process appears to be stationary or quiescent, there seems, 
in the present state of our knowledge, to be no clear therapeutic indication 
for this patient. It is possible that the condition may be approaching a state 
of hypopituitarism, in which case an increase in sugar tolerance will appear 
and organotherapy may become necessary. 

The following case is likewise a relatively early one. 

Case XXV. (Surgical No. 27247.) Hyperpituitarism with recent stationary (?) acro- 
megalic changes. Slight enlargement of sella. No neighborhood symptoms. No treatment. 

Jan. 21, 1911. S. S., a Hebrew merchant, aged 40, referred by Dr. A. G. Eaddy of 
Timmonsville, South Carolina, through Dr. L. F. Barker. Complaint: Nervousness and 
constipation. 

The patient comes from a family noted for its good health and longevity, and aside 
from his present malady he remembers no personal illness. His habits are good. He has 
done much hard physical labor. Has a ravenous appetite He has been married nine years 
and has two healthy children. 

The Existing Malady. Onset six years ago with severe headaches, dizziness, constipation, 
flatulence, weakness and nervousness. These symptoms have largely abated. He now com- 
plains of dull pain in his left arm and shoulder. He has noticed that his finger ring has 
become too small and he has required a larger shoe. No change in potentio sexualis. 

Physical Examination. A tall, dark-complexioned, exceedingly hairy man, with charac- 
teristic acromegalic features (Figs. 174, 175). Height 5 feet 11^^ inches; weight 160 pounds. 
Visceral (abdominal and thoracic) examination negative. Neurological examination negative 
except for overactive deep reflexes. Blood and urine negative. Wassermann negative. 

Analysis of Hypophyseal Symptoms, (a) Neighborhood Manifestations. Nothing 
except the sHght enlargement of the sella, which measures 1.8 by 1.4 cm. in depth (Fig. 176). 

(b) General Glandular. Skeletal: Large frame. Head large and square: X-ray shows 
characteristic prominence of frontal sinuses, occipital protuberance, mandible, etc. Thorax 
large. Slight kyphosis and scoHosis. Hands large, spadelike; fingers clubbed; usual changes 
on X-ray (Fig. 177). 

Nose, ears and larynx enlarged; lips very thick. The heavily coated tongue is twice 
the normal size. Pyorrhoea alveolaris. 

Cutaneous. The skin is coarse, thick, heavily wrinkled and ever3rwhere mottled with 
a remarkable brownish pigmentation, particularly over groins and around navel. There 
is a most unusual degree of hypertrichosis (cf. Figs. 178, 179). No adiposity. 

Temperature and pulse range on the average about normal. Blood pressure extremely 
low (85 to 90 mm. Hg.). No polyuria. 
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Fio. 177.— Ca» XXV. X-ra 
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CarbohydraU tolerance not increased. Limit for glucose 150 grams; for lievulose about 
110 grama. Slight thermic reaction {from 98.6° to 100°) after an injectioa of 0,4 gram ante- 
rior lobe extract. 

Polyglandidar Sj/mptomt. Thyroid palpable, poadbly slightly eDiarged. Adrenal: 
Low blood pressure, asthenia and conaderable pigmentation of the skin. Teatea normal; 
no functional alteration apparent. 

Siihiequent Bxamimdion,. Aug. 18, 1911. Symptoms largely in, abeyance, but he 
continues to have dull pains in anns and legs. There has been a gain of IG pounds in weight. 
No further enlargement of sella shown by X-ray. 

Interpretation. — This acromegalic represents a fairly recent and pos- 
sibly still active condition of hyperpituitarism. The extreme hypertrichosis 



FioB. I7S. 179— Cuse XXV. To sbov dispositioD of binuties: acrometsliB fanuu and hiDcl. 

and excessive sweating are notable features. He is one of the few patients in 
our entire series of thirteen who still possessed a low (normal) sugar tolerance. 
The case serves as a fair clinical illustration of the pluriglandular nature 
of the malady, resembling in many ways Case XXIX, both having enlai^ed 
thyroids, both being greatly pigmented. Id this patient, furthermore, there 
is an exceedingly low blood pressure. This, with the pigmentation and hir- 
euties and muscular weakness, suggests adrenal involvement. 

The following patient, chronologically the first in our series of acrome- 
galics, was thought to be in a fairly active stage of the disease. Unfortunately 
he was seen before our carbohydrate studies had been made, so that this 
valuable measure of glandular activity is not available in the record. He 
was operated upon in the hope of relieving the persistent hypophyseal head- 
aches, attributed to distention of the glandular capsule. 
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Case XXVI.* [Siu-Rical No. 23779.] Adult hyperpltuitarisni of eight years' duration 
with outspoken acromegaly. Condition still active. Enlarced sella. No sugar tests. (^>era- 
lion. Partial extirpation of pars anterior. 

March 17, 1909. J. H., a farmer, 38 yeara of age, referred by Dr. C. H. Mayo, of 
Rochester, Minn. ComplaiiU: Headaches, photophobia and progressive enlargement of 
the tongue, face and extremities. 

He has been a healthy man of good habits. There is nothing noteworthy in his family or 
early personal history. He hai< been married seven years and has one child five years of age. 

Present Malady. He haa aulTered for eight years from periodic headackea, which of 
late have increased in frequency and severity and are accompanied by marked yhoiopkiAia. 
The discomforts are referred to the right temporal region, whence they radiate to the back 
of the neck, which "becomes drawn," For some years he has been aware that his lips, 



tongue, jaw, hands and feet were slowly iTureaxmg in size, but does not think there haa been 
any advance in the condition during the past two years. His weight has been incressing 
and he has felt weak and " worn out." He complains of dizziness, of a sensation of tingling 
in the eztremilies and of suffering greatly from cold. Anaphrodisia for the past year 
or two. 

Physical examination shows a welt-nourished man with the characteristic features of 
acromegaly (Figs. 180, 181). Abdominal and thoracic viscera negative. No cardiovas- 
cular changes. 

Analysis of Hypofrtiyseal Symptoms, (a) Neighborhood ManiJestnOons. The X- 
ray shows an enlargement of the sella turcica with thickening of its walls: profile measure- 
ments 1.8 by 1.8cm. in depth (Fig. 182). Eye*: Though photophobia isextreme the pupillary 
reactions, ocular movements, fiiJds, acuity and ftmdi show no deviation from the normal. 

•This case has been heretofore recorded (Partial Hypophysectomy for Acromegaly) 
in the Annals of Surgery, December, 1909, and in the Transactions of the XVI Interna- 
tional Medical Congress, Budapest, 1909. 



PREDOMINANT HYPERPITUITARISM— CASE XXVI 141 

(b) No general presgUTe »ymptom». Tht- headaches are attributed to disleotion of the 
glandular capsule (a view confirmed by the relief which the operation afforded), 

(c) Glandular Manifeetaticnx. Skeletal: Height 5 feet 8 inches. Typical manifest 
acromegalic changes {Fig. 183). Skiagrams show no trace of epiphyseal lines. The bands 
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and feet are much enlarged and show usual bony changes (Fig. 1S5). The circumference 
of the middle finger is 8.5 cm,; that of the great toe 10.5 cm. The lower jaw in undershot 
(Fig. 184), the lower incisors projecting 1 cm. beyond the upper. The teeth are widely 
spaced. Tongue ie enormous and so fills the n:outh as to seriously impede the speech) the 
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lips and nose are thick, the aupra-orbital ridgee pramiaeiit, the frontal sinuee brng much 
enlarged. The thorax is barrel-shaped, the clavicles and steroum beii^ especially heavy 
and prominent. There ia considerable rounding of the shoulders. There are no visceral 
bypertrophiea nor other abnormalities to be detected, 
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Culaneoui. Skin is coarse, moist, hirsute; cutaneous glands hypertrophied. The 

subcutaneous ttssuea of tbe^handa and face feel dense, as though distended with a solid 

cedema. The hands are clammy and 

show a peculiar cyanotic dusldness, as 

does also the face (antipyretics?). 

He is well nourished, vxighing 188 
pounds— largely skeletal, as there is no 
striking adiposity. The lem'perataTe is 
occasionally slightly subnormal (97° to 
98°) and the puUe also, occa^oually 
registering as low as 60 per minute. 
The urine is normal ; there is no polyuria 
nor glycosuria, (We had nol, at this 
time, made use of the thermic reaction 
or of tests of carbohydrate tolerance.) 

Other DudUss GlaTuU. There is no 
palpable enlargement of the thyroid; no 
testicular atrophy. 

March 26, 1909. Operation. A pre- 
liminary tracheotomy was necessitated 
by the difficulty of antesthetisation, 
due to the patient's large tongue. The 
gland was approached by Schioffer'i 
Iranxphenmdal route after osteoplastic 
resection of the anterior wall of the large 

frontal sinuses with downward deflec- 

^''- "*[;^t^™5y» iu^'da^"/''-!^™'.,-^'''' '"' tioi of the nose. The floor of the sella 
wasVemoved, the glandular capsule split 
and what was thought to be about one-third of the pars anterior removed. Drainage 
throu^ the nostril after closure of the external wound. 
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A section of the slightly enlarged thyroid iithmta, neceaBarily divided during the tra* 
cheotomy, was removed for examination. The tracheal wound was iimnediat«ly closed. 
There were no post-operative compUcations. 

The patient's headaches promptly subsided and likewise hie photophobia in large 
measure. Not long after the operation he catted attention to the fact that his hands (Fig. 
186) hod loet their former stiffness and that the skin was finely wrinkled instead of being 
smooth and puffed^-a state in which he did not remember having seen them for some 
years. He was discharged April II. 

HieloUtgical examinaiion of the anterior lobe fragments which were removed shows 
(Fig. 187) a predominance of chromophile elements with normally disposed eosinophilic 
cells lining the sinusoidal spaces. The fA^ouf section shows a "colloid goitre." 

Subsequent Note. June 3i, 1909. Returns for observation: confident that there is 
a marked change in his appearance. The dense subcutaneous oedema is less marked. 
The measurable lessening in the sise of the 
hands, feet, fingers, etc., is in all likelihood 
due to the subsidence of the (cdema rather 
than to any skeletal change. No headaches. 
Complete (post-operative) anosmia. Letters 
during 1910 and. 1911 record potguria (2000 
cc), occasional periods of headache and 
photophobia. No increase in weight. 

Interpretation. — A typical case 
of acrom^aly of eight years' slow pro- 
gress and probably still advancing. 
The slight enlargement (hyperplasia) 
of the gland did not suffice to produce 
neighborhood symptoms. The head- 
aches, in view of their post-operative 
subsidence, were, in all probability, 
due to distention of the sensitive 
dural envelopes, and would doubtless 
have been relieved by the mere fiq, is?,— strums with ehromophiieeUmenti from 

. .. , ., , Gmb XXVI (mag. 190 dianu.). 

incision of the capsule. 

The operation was conducted under the belief that the condition, sup- 
posedly one of hyperpituitarism, would be benefited, as is hyperthyroidism, 
by partial excision. Owing to the measurable post-operative subsidence in 
size of the acral parts of the body, the experience naturally suggests, as do 
those of Hochenegg.'^' that the syndrome acromegaly is actually one of 
hyperpituitarism. The matter will be considered later on {page 250). 

The following two cases are more obviously vei^ng on dyspituitarism, 
and oi^anotherapy is clearly indicated. 

Case XXVII, (Surgical No. 27290.) Typical acromegaly of nine years' duration. 
Present signs of dyspituitarism. No neighborhood symptoms. Enlarged sella. Organotherapy. 

Feb. 1, 1911. Mrs. L. C, a school teacher, 35 years of age, referred by Dr. J. H. 
McDuffie, of Columbus, Geoi^a, through Dr. L. F. Barker. CotnpUtijU: "Weeping navel," 
amenorrhoea, weakness and pains in extremities, which have become enlarged. 

The patient is one of a family of five children; the others well. She was bom with an 
all&nt«ic fistula. There has been a continuous discharge since she was six years of age; 
occadonally a retro-umbilical pouch fills and causes a tumor, which can be discharged by 
manipulations. 
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Her menses began at 16 and were r^ular until she was 26. At this time she hod & 
severe "sick headache" with nausea and vomiting, followed by amenorrhaca for si\ months. 
Menses returned for a time and then ceased again. She thinks she menstruated vicariously 
from the navel for a time. She has been married four years; never pregnant. Always a 
hearty eater; chronically constipated. 

Existing Malady. Patient's mother called attention to her increase in tite and weight 
eight or nine years ago: her rings, gloves and shoes became too small. About this time 
her menses first ceased. AtnenorrkiEa has persisted for the past eight years. For a year 
or two there has been an uncomfortable numbnesa and tijigling in the face and hands. Ptuns 
in the left sciatic region have beeu severe and she has had substernal discomforts. There 
has been practically no headache. 

She suffered from a physical breakdown five years ago and has since been exceedingly 
rtenioiAt and emotional. Drowsineas has been pronounced for the past three or four years. 
She complains of great physical weaknea' and cannot attend even to trifling tasks. 
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She has taken thyroid extract for mx mouths, with conuderable improvement: she 
has become more energetic; the cedema oF the face, eyelids and bands has subsided. 

Physical Examination. A rather stout, large-framed, coaree-featured woman. Speech 
thick, owing to enlarged tongue. The visceral (thoracic and abdominal) examination is 
negative except for the patent ailanloie canal. This discharges a bloody mucus, which has 
excoriated the skin surrounding the navel. She has an intermittent pulse. Cardiovascular 
condition is negative: neurological tests also, aside from her inactive deep reflexes. She 
is hypochondriacal; excessively nervous; powers of concentration impaired. 

Analysis of Hypophyseal Symptoms, (a) Neighborhood Manifeilaliona. The X- 
ray shows (f^. 188) an enlarged sella measuring in profile, 2.4 cm. in depth by 2.8 cm. in 
its antero-posterior diameter. No nose-bleeds. Slight exophthalmos; otherwise eyes nega- 
tive in all respects. Fields normal. Nasopharynx negative. 

(b) Glandidar Manifeglationt. Skdetai: Height 5 feet 8 inches. Characteristic 
acromegalic features; slightly undershot jaw; broad naree (4 cm.). Hands show character- 
isUc changes on X-ray (Fig. 189). Chestlarge; clavicles and sternum prominent. Hyper- 
trophied larynx with change in voice. Soft parts of extremities greatly thickened. Tongue 
heavily coated and hypertrophied. Nutritionai: Her average weight was formerly IIS 
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pounds. Since 1907 she has been growing adipoae. She now wdghs 158 pounds. The 
■kin is co&nei glands hypertrophied. 

Temperature tends to be subnormal (96.5" to 98°), Pulse 65 to 75. Blood pressure 
very low (76 to 96 mm. Hg.). No polyuria. 

Carbohydrate Tolerance. Asamilation limit for Ifflvuloae about 160 grams. Thermic 
reeponse (to 0.4 grain of aoterior lobe extract hypodermically) po^tive, ^ving a reaction 
from 97° to 100°. 

Other ductless glands negative. No palpable enlargement of the thyroid. Amen- 
orrhtea. 

Operation for closure of the patent allantoic canal adi-iscd: refused. No surgical indi- 
cations for the pituitary enlargement. Patient discharged, taking combined hypophyseal 
and thyroid tablets. 

Interpretation.^ — A typical case of acromegaly of ten years' duration 
with symptoms traceable from the patient's twenty-sixth year, There has 
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been an enlargement of the gland, as shown by the X-ray, causing, however, 
no neighborhood sj-mptoms. 

That the former stage of hyperpituitarism is being superseded by one of 
relative glandular inactivity is evidenced by the existent symptoms sugges- 
tive of "hypophyseal myxoedema" — the subnormal temperature, the moder- 
ately high assimilation limit for sugars, the adiposity with increase of 40 
pounds in weight, and so on. The positive thermic reaction following the 
injection of anterior lobe extract is regarded as an indication of present insuf- 
ficiency of pars anterior. 

Noteworthy are the associated congenital abnormality of the umbilical 
canal and the marked improvement in the symptoms by thyroid adminis- 
tration. 

Case XXV'III. (.Surgical No. 2G210.] Typical chronic hyperpituitarism of adul 
life (acromegaly) of ten years' duration. Progressive enlargement of sella. No neighborhood 
symptoms. Glandular therapy, with marked improvement, 

July 6, 1910. J. M., a minister, 40 years of age, admitted for observation. Complaint: 
acromegaly. 
10 
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He is one of a family of ux children: all the others well. In 1S87 he had apical 
tubereulosis, and on Dr. Osier's advice paased three months at AsbeviUe, where hia weight 
increased from 140 to 170 pounds. It was ftt this time that signs of skeletal ovei^rowlh 
were first observed. He baa since gained steadily in weight and now weighs 190 pounds. 
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a gradual increase in the size of his head, face, hands and feet for about tea years. This 
was accompanied at first by aching pains in the bones which would banish sleep. An 
enlargement of the tongue with resultant thickness of speech led to such embarrassment 
in public speaking that he has abandoned it. 
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Though he has do headache at any time, he has felt drowsy, dull and mentally inac- 
tive for the paat two years. He has had some attacks of suboccipital pain, acute in onset, 
Increased by movement of the head and only relieved by lying flat or letting his head hang 
forward (ef. Case XXX). Some of these attacks have lad to vomiting. He complains, also, 
of discomfort in the lumbo-sacml region. He has been aware of polyuria and of a marked 
loss of libido sexualis. He has an enormous (abnormal) appetite and has become partic* 
ularly fond of sweets. 

Phjaical Examination. A well-nourished man of 5 feet 8 inches, inei^king (stripped) 
190M pounds and showing the outspoken signs of acromegaly. There is no obvious 
cardiovascular lesion: the visceral (thoracic and abdominal) examinatioa is negative. 

A newological study gives as the only positive signs a distinct lowering of the sense of 
smell, the left pupil slightly larger than the right, a definite nystagmus — slow to right, 
T^>id to left. This Is possibly of some mo- 
ment, in view of the attacks of suboccipital 
pun with vomiting. There are, however, 
no other signs of a cerebellar lesion (cf . Case 
XXXVIII). The deep refleues are inactive. 

There is a definite looseness (subluxa- 
tion) of the right sacro-iUac joint, pos^bly 
due to the bony deformations and doubtless 
the cause of his "backache," in view of the 
relief afforded by strapping. 

The th3Toid is palpable but does not 
appear enlarged. 

Analysis of Hypophyseal Symptoms, (a) 
Neighborhood Majiifeslaiiong. A stereoscopic 
X-ray (Fig. 1S3) shows a considerable 
enlargement of the sella turcica, the fossa 
measuring 2 cm. by 1,5 cm. in depth. 
There is otherwise nothing. The fundi, 
perimetric charts, ocular movements, etc., 
show no deviation from the normal. 

(b) Glandviar ManifestatioTu. Skektal: 
The acromegalic changes are BtHking and 
typical. The occipital protuberance, the 

1\. J J ui 1 ■ Fio. 194.— C«M XXVUI. Chancteristie proflie 

mastoid processes and supra-orbital region with prDmiaeat lupn-orbiUil radons. 

(Fig. 194) are much enlarged (formerly 

wearing a ff,i inch hat he now requires a 7% size). The lower jaw ia undershot and 
greatly widened, so that the teeth do not meet, though individually they are not appre- 
ciably spaced. The bones of the thorax are Urge and heavy, but there is no kyphows of 
the upper spine. He is very erect and states that his heifhl has increased from 5 feet 8}i 
inches in 1897 at the onset of the malady to 5 feet lOJi inches at present. The character- 
istic bony changes occur in the phalanges (Fig, 195). 

The tkelelal cooerings are likewise hypertrophied. Notable are the thick lips, nose 
and ears, and particularly the subcutaneous coverings of the extremities. The tongue is 
huge and completely fills the mouth. The hands are square and the sort parts crowd up 
around the nails, obscuring the crescents (Fig. 196). The nails of the toes tend to grow 
vertically upward. The circumference of the middle finger at the first knuckle is 8,25 cm. 
(cf. 8.5 cm. m Caae XXVI, 9 em. m Case XXXI, and 10 cm. in Case XXXII). The breadth 
of the open palm at tlie knuckles ia 11 cm. In the occipital r^on the thick scalp ia puck- 
ered into heavy transverae folds. 

The skm is thick and coarse and the cutaneous glands hypertrophied, particularly 
over tiie face. The hands and feet are continually moist and the patient perspires freely. 
There is a tendency to hypertrichosis. The hair is abundant, coarse and slightly gray; the 
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eyebrows are heavy and grow rapidly. The axillary and pubic growth ia abundant, the 
latter apreading up to the costal angle. There is an abundant growth of coarse hair over 
the sacrum. 

There are numerous fibroma molluscum* and a symmetrically placed aubcutaneouB 
lipoma at the inner side of each arm. There is b tendency to extreme looseness of the skin 
over the body generally, more especially over the arms and back of neck. 

Tests for carbohydrate toleraTice show an assimilation limit for glucose at about 300 
grams. The patient's fondness for sweets is notable in this connection (cf. later note). 

The temperature ia markedly subnormal (96'-98°). An anterior lobe injeclion {2 cc. 
of a 6 per cent, solution) caused a thermic response from 97° to 99°, which persisted for 



Pio. 195.— Case XXVIII. ChAHQtmalic phalsDHval chuagcif al hiRh degree. 

twenty-four hours (no local reaction). There is a definite polyuria, the 24 hour amount 
often being over 2000 cc.: one measurement of 2540 cc. exceeding the measured fluid ingested. 

A lumbar puncture, with a withdrawal of 50 cc. of fluid concentrated to 2 cc, and injected 
into a rabbit gave positive results for the presence of posterior lobe secretion. 

The patient left the hospital JiUy IS, taking 3 grains of whole gland extract (Armour) 
three times a day, 

Sept. 17, 1910. Re-examination. He expresses himself aa much improved subjectively 
and ia sure that his nose, tongue, lipe and hands are becoming smaller. His articulation is 
better and he has resumed the giving of public lectures. Hia temperature keeps slightly 
Bubnormal, despite the extract, but he has been losing weight (6 pounds). The dosage of 
the extract was doubled. 

July, 1911. Subsequent Examination. Patient in excellent condition: actively 
at work. Is confident of a subsidence in the size of the tongue, lips, hands and feet. Ha 
wears a size smaller shoe than has been possible for years. 

An X-ray examination (stereoscopic) of the base of the skull shows that the ieUa hat 
definitely enlarged. It now measures 2,3 by 2,0 era, in its two dimensions on the plate. The 
enlargement, however, has occurred without pressure discomforts or the production of 
neighborhood symptoms, 

• The tendency toward neuro-fibromatosis is not uncommon in acromegaly, I have seen 
another case (not included in this series) in which the condition was quite marked. Others 
have called attention to the combination of Marie's and Recklinghausen's syndromes."* 
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Carbohydrate Tats. Toterance for Uemdote eatoblisbed at 220 grajna. On tiiis basis 
the Hugar tolerance has greatly increaaed (d. July, 1910, limit 330 grams glucose). The 
attempt to estimate the therapeutic dosage on the basis of sugar tolerance shows that it 
requires 12 grains of extract three times a day, by mouth, to cause a slight Isvulosuria on 
taking 125 grams of Isvuloae — an amount of hukbt representing his presumed normal. He 
itill has an extreme sugar appetence. The temperature is normal, but if the extract is 
omitted it becomes subnormal, often 96°. His weight has not increaaed under the treatment. 

Sept., 1911. On 12 grains of the extract three times a day he continues to feel per- 
fectly well and is actively engaged in his professional work. 

Interpretation and Discussion. — A tj'pical case of acromegaly of 
thirteen years' duratioQ and of about ten years' active progress, with an 
onset more or less coincident with a tuberculous lesion of the lungs. At 
present the glandular activity has subsided and the condition is verging 
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toward bypopituitariam, as evidenced by the tendency to adiposity, the sub- 
normal temperature, the progressive increase of carbohydrate tolerance, the 
slight thermic response to injection of anterior lobe extract and the evident 
improvement under glandular administration. 

There have been no neighborhood manifestations at any time, though 
the enlarged sella turcica indicates the existence of a struma pituitaria. 
Although the dimensions of the sella have moasureably increased between 
July, 1910, and July, 1911, in view of the absence of neighborhood neuro- 
logical symptoms and the obvious present inactivity of the anterior lobe, 
there are no grounds for surgical intervention, either on the basis of fragmental 
removal of a functionally hypertrophied gland (as in Case XXVI) or of 
relieving pressure disturbances. 
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The case illustrates how it is that in the past glandular feeding in acro- 
megaly has given inconclusive results. In most cases doubtless (as in Case 
XXX to follow) organotherapy has been used during the active stage of 
the disease and naturally without improving the condition even if it has not 
been aggravated. This would seem, on the face of it, to be an argument 
against the view that acromegaly is a condition brought about by glandular 
inactivity. However, accepting the reverse conception — namely, that the 
malady is a consequence of hyperpituitarism — ^there comes a period, as in 
this case, when the activity of the process has subsided and when there is 
actually need of organotherapy. 

We are led to believe that the need, or otherwise, of the administration 
of glandular extract can be determined by the presence or absence of a high 
sugar tolerance; and furthermore that a rational therapeutic dosage can be 
determined on this basis — matters to be considered more fully later on. 

The clinical evidences of the pluriglandular nature of the malady are 
possibly better exemplified by the following case than by any other of the 
acromegalic series. 

Case XXIX. (Surgical No. 25977.) Typical adult manifestations of former hyper- 
pituitarism (acromegaly) of many years' duration. No neiglil)orhood symptoms. Present 
dyspituitarism. Polyglandular syndrome. Operation for "plunging goitre." 

May 21, WW W. H. P., a contractor, 59 years of age, referred to the hospital by 
Dr. C. P. Fox, of Greenville, Tennessee, complaining of dyspnoea and cough accompanying 
a tumor of the neck. 

The family history is without note. He is one of seven children, the others healthy. 
Aside from the usual infections of childhood and two attacks of tjrphoid (1867 and 1871) 
and pneimionia (1890) he has been vigorous and in good health until the present trouble. 
He has been married thirtynsix years and has five healthy offspring. 

Present Malady. About 7 years ago he began to notice an enlargement of the extrem- 
ities. A year or so later, after actively threshing at harvest time, he had a sudden attack 
of ''respiratory difficulty,'' and was in bed for eight weeks with some asthma-Uke affliction. 
He has never been entirely free from dyspnoea since. He then observed that his collars 
were becoming tight and noticed a ''swelling of the throat" which caused coughing, spit- 
ting and an increase of dyspnoea. This was treated as "asthma.'' The enlargement of the 
neck (evidently an active goitre) became extreme, but finally subsided, leaving a small 
tumor, at times palpable, deep in the neck over the right clavicle. 

His dyapruea has become progressively worse and is aggravated by recumbency; and 
he sleeps in snatches, sitting upright. His former weight of 150 pounds increased to 201 
pounds during the first two years of the malady, despite a coexistent polyuria — often as 
much as 3000 cc. during the night alone. The weight has since dropped to 153 pounds, 
owing to diarrhoea, inappetence and sleepleesneias. No exophthalmos noted. Sweating has 
been profuse at times. For three years there has been a loss of potenlio sexualis. 

For the past year he has been much troubled by bitming and itching of the extremities 
and nose. Never any headaches. 

Physical Examination. An \mdemourished, cyanotic man with very dusky com- 
plexion and markedly pigmented. He is very dyspnoeic: the respiration is wheezing; the 
voice suggestive of a recurrent nerve palsy (confirmed by the laryngoscope). These symp- 
toms are obviously associated with an intrathoracic tumor. 

There is no palpable gland in the normal position of the right thyroid lobe; indeed, 
the neck is less full than is usual. A normal (?) left lobe is palpable. On forced expiration 
the upper end of a hard nodular tumor is forced into the neck from behind and below the 
right davicle. A portion of the mass can be grasped by the fingers and "anchored" in 
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this p<Mitioa, whereupon respiration is f^rly (rce. Also, on forced expiration, there occurs 
an extraordinary ballooning out of the cervical and supraclavicular tisanes, evidently from 
blood filling the dilated subclavian, jugular, brachial and mediastinal veins (cf. Fig. 197). 
An X'tay of the chest shows a distinct shadow in the right upper thorax. 

The condition at first suggested a malignant mediastinal growth, especially as there 
were some lai^ hard cervical glands; but further study made it seem more probable that 
there had been a large goitre of the right lobe which had gradually gravitated into the chest 
owing to the acromegalic enlargement of the upper thoracic aperture, and which was exert' 
ing pressure against the trachea and superior cava within the chest — Ihs'gtritre -plongeant 
as Kocher. There is retrosternal dullness on percussion as low as the second rib. There is 
evident enlargement of the heart and conuderable arteriosclerosis. 

A neurological examination is negative throughout. 

Analysis of Hypophyseal ManJfestallons. (a) Neighborhood. A stereoscopic X-ray 
shows a moderate enlargement of the sella, which measures 2,5 by 1.5 cm. in depth (Fig. 
199). No local pressure symptoms. 
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(b) Glandular ManifesUUiona. The akeUlal changes involve the skull, lower jaw, 
hands (Fig. 200) and feet in typical fashion. The breadth of the nose is i.5 cm.; glove 
measurement 25 cm. In addition there is considerable bony thickening and forward bow- 
ing of the legs, giving an attitude suggesting the poeture of Paget'a disease (Figs. 201, 203). 
The8houdersareroimded:height 5feet 7 inches. There is a pronounced transverse abdom- 
inal groove and the characteristic gluteal flattening with many oxtra-transverse folds. 

The tkin is smooth, moist and mwA pigmerUtd. The palms and soles are cold and 
clammy and the patient complains much of burning and itching of the extremities. Tbue 
is a marked bronsmg of the skin involving the head and neck above the collar line, the 
hands (Fig. 202) (except the two terminal phalanges, which by contrast are very pale), 
the arms to the shoulders, and the genitalia, and there is a large area of pigmentation 
between the scapula (not parasitic). "Fly blisters" applied in the past have left areas of 
deep pigmentation on the back and extremities. 
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The subculanMua liesua are flabby, as though from loss of weight (50 pounds). Pre»> 
ent w«ght 153 pounds. 

There is no polyuria nor glycoBuria at present. The temperaiurt (97°) and ptdte (60) 
nmge subnormal. 

CoTbokydrate loieranee. July 2, after 200 grama of gtucoee, negative: Jvly 3, after 300 
gramo, negative: July 6, 400 grams, partly vcmited; no glycosuria: July 7, 400 grams with 
stomach tube; no glycosuria. 
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Other Ductless Glands. A large thyroid struma. The pigmentation, asthenia and low 
blood pressure suggest odrcnai deficiency. No testicular atrophy. 

Junt 10, 1910. Operation. Extirpation of plunging goitre, under scopolamine- 
morphia-cocaine aniesthesia. The tumor measures 10 by .'> by 6 cm,; it is lobular and the 
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various subdivisions are mariced oS by dense fibrous bands, some of them heavily calcified. 
ffistologicaUy it is a colloid goitre with d^enerative changes. 

There were no operative nor post-operative complications. The subjective relief 
experienced was naturally extreme. He gained rapidly in weight. 

On JTily S he was given 2 cc. of 5 per cent, anterior lobe solution intramuscularly. 
The tiurmic Teaction was slight, from 98.6° to 100°, but without subjective discomfort otho' 
than alight headache and nausea. 

No glandular (hypophyseal) therapy administered. Diacharged July 10. 

Subsequent Note. Sept. 1, 1911. Reports that he is in good health. Weighed 190 
pounds in March, a gain of 37 pounds in eight months. 
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Interpretation. — A case of acromegaly of more or less insidious onset 
and termination, leaving a condition of dyspituitarism. The condition is 
associated with a large goitre, which may be a manifestation of a former 
hyperthyroidism. A subsidence in size of the enlarged right thyroid lobe 
coincident with the acromegalic enlargement of the thoracic aperture doubt- 
less encouraged the descent of the cervical gland into the chest, where it 
produced its own distressing neighborhood symptoms. 

The patient's pigmentation and asthenia surest adrenal insufficiency, 
and if this is the actual cause, the case represents a polyglandular symptom- 
complex. No neighborhood symptoms on the part of the hypophysis seem 
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«ver to have occurred, despite the considerable enlargement of the sella turcica. 

It is evident that the active process in the hypophysis and the secondary 
thyroid hyperplasia have long since passed, the exceedingly high assimila- 
tion limit for sugars evidencing the present glandular insufficiency, despite 
the absence of adiposity which may now be expected after the removal of 
the intrathoracic goitre. 

The patient probably needs administration of hypophyseal extract, 
possibly combined with thyroid extract. The immediate indications were of 
■course purely surgical — to give mechanical relief to the pressure symptoms 
brought about by the displaced lobe of the thyroid. 

We come now to three examples of skeletal overgrowth which pre- 
sumably dates in each case from an age before epiphyseal union was complete. 
The first of them is a typical acrom^alic with some evidences of elongation 
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of the long, bones as well. The third case is a typical pathological giant, 
with insignificant acromegalic features. In the second case the two condi- 
tions are about equally manifest. 

Case XXX. (Sui^caJ No. 26068.) Typfcal chronic advancing: hyperpituitarism 
(acromegaly with sugg;estion of gigantism) of fifteen years' duration. Absence of objective 
neighborhood symptoms. Subtemporal decompressloa. Glandular therapy. 

June 8, 1911. My friend, J. D. I., a collegiate instructor, 42 yeara of age, was 
admitted for study. Hia history discloses the fact that a younger sister hae been suffering 
for some years with headaches, that she baa a changed contAur of the face and undershot 
lower jaw and that ahe was operated upon for "glajida of the neck." 

The patient himself has been subject since early youth to periodic headaches, for- 
merly supposed to be digestive. He parsed through the usual diseases of infancy without 
compUcation. He sufTers from attacks of "hay fever" and his mucous membranes are 
particularly sensitive to certain odors. As a young man he was delicate-featured and light- 
complcxioned, weighing 140 pounds in 1892, when he graduate with high classical honors 
and started his career aa a. teacher. He has since grown dark, heavy and taller, weighing 
now over 200 pounds (Figs. 201-207). 

In 1S06 an operation was performed for "enlarged cervical glands." He was married 
in 1898: is without ofTaprii^. 

The Present Malady. The onset waa most insidious, and occurred subsequent to 
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hie graduation. At the time of the operation in 1896, the evidences of overgrowth had 
become sufGciently obvious to attract the attention of hia aiu^eon, Not until 1900, however, 
did his intracranial discomforts lead him to seek medical advice on this score. He consulted 
Dr. 0. F. Osborne, who recognized the condition as acromegaly and prescribed pituitary 
extract, which he has taken more or less constantly during the intervening decade, with 
the exception of an interval between 1904 and 1908 when thyroid extract waa administered. 

He experienced subjective improvement, particulariy from the thyroid treatment, 
but at present has grown to depend on the hypophyseal preparation, his discomforta bemg 
accentuated whenever it is withdrawn. He is taking a large amount, namely, 36 grains a 
day (Armour whole-gland preparation). 

The headacha have from the beginning been the most troublesome feature. Formerly 
they were chiefly suboccipital but of late are described as more general. When severe there 
is a bursting sensation, greatly accentuated by a cough, sneeze or muscular effort. They 
are intensified by the erect posture and are invariably relieved by lying down. They have 
never been accompanied by nausea or vomiting. 

He complains of a sense of menial and pky»ieal inerUa — of "logginesa" — which is 
more and more difficult to overcome. He feds dull and sleepy moat of the time. There is a 
sense of heaviness and numbness — "going to sleep" of the extremities. He has suffered 
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from shortness of breath, aJid had an attack of an^na (?) in 1896. There is considerable 
nasal obstruction. Blood pressure has been low. For ten years there have been recur- 
ring attacks of corneal ulceration in the left eye. He is subject to attacks of tonsillitis, 
and regards himself as very susceptible to infections. He perspires freely and formerly 
had copious night-sweats. He has grouin two inches in height since the onset of the trouble. 
There has been a progressive decline in libido sexualis for some years. The testes have 
diminished in sise. No ^normalities in the urine hsve ever been noted. 

Physkal examination shows a heavy, 200-pound man, six feet two inches in height, 
with most characteristic and outspoken signs of acrom^iahc overgrowth. Nothing abnormal 
is made out in the visceral (thoracic and abdominal) examination. There is no peripheral 
arteriosclerosis. There is a persistently low blood pressure. The neurolo^cal examination 
is negative. The thyroid is palpable; possibly enlarged. 

Analysis of Hypophyseal Manlfestalions. (a) Neighborhood. None. The X-rai/ 
negative is difficult of interpretation, as the clinoid processes are prominent and thickened, 
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the estimated profile dimensions being 2.0 by U cm. is depth (cf. Fig. 208). A stereoscopic 
view is needed for accurate measurements. 

(b) Glandular Manifeslations. Skelelalr There are striking evidences of overgrowth 
in the bones as well as in their coverings. The characteristic rounding of the shoulders is 
absent, and it ia noticeable from the increase in stature that the skeleton has enlarged 
throughout, ^ving a suspicion of gigantism — an unusual feature, which might possibly be 
attributed to the prolonged anterior lobe feeding. 

The following figures present some (xmtrasts and show that most of the growth took 
place probably between 1896 and 1900 (there has been little change since). 

1892. Age 24. Height 6 ft. in. Weight 140. Collar U)f. Shoes 7. Hat &.i- 

1900. Age 33. Height 6 ft. 2 in. Woght 202. Collar 17M. Shoall. Hat 7K. 

The head is large— 27 cm. in the line from clun to vertKt. The supra-orbital ridges 

are prominent: the jaw shows a large and thick alveolar arch, but there is no prognathism 

(Fig. 209) nor are the teeth spaced. The X-ray of the head shows an appearance which, as 

will be seen, was mimnt«rinreted as an evidence of eranUU kgperosloni. The nose shows 
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(Fig. 207) the characteristic narrow bridge and wide noatrila (4K cm. in breadth). The 
lips are thick (the vertical width of eKposed mucous membrane is 3 cm.); the tongue so 
large and awlcward as to impede lingual speech. 

The handi have the usual apadelike appearance; glove measurement, right 27cm., 
left 25.5 cm. The palma are deeply creaaed (Fig. 210). The naila show an absence of cre*- 
centB. The fingers are supple, despite the thickened tissues. The feet are lanfe— 27 cm. in 
length and 10 cm. in breadth. The toes 
are much facetted by pressure of the shoes. 
X-rays of the extremities show the usual 
phalangeal changes (Fig. 211). The epi- 
physeal lines are obliterated. 

Cutaneous. The skin is moist, soft 
and smooth and without pigmentation, 
though the patient thinks that his com- 
plexion has darkened greatly during the 
course of the disease. The skin over the 
terminal phalanges of the fingers is white, 
suggesting Itaynaud's constriction, and 
there is frequently a subjective feeling of 
numbness in the extremities. There is a 
tendency toward hypertriclmsis: a large 
hirsute patch over the sacral region. 

The pannindut is abundant: there 
are large pads of fat over the posterior 
cervical triangles. He has gained 60 
pounds since the onset of the malady. 

No polyuria has ever been observed, 
nor glycosuria. In 1000 Prof. L. B. 
FiQ. 209.-C«e XXX. Profile of afro rnegn lie Mendel made some studies which showed 
gigantiam. No kyphosis or proinalbiBm. ■-..•, 

no senous perversion of the mtrogenous 
metabolism. Sugar Tolerance: Glycosuria was produced with 200 grams of glucose after 
negative tests with 100, 150 and 175 grama. It is to be noted that his glandular therapy 
had been discontinued five days before. Two cc. of nnierior lobe solution administered hypo- 
dermically gave no glycosuria with 150 grams 
glucose, and a negative thermic reaction. 

The temperature is persistently subnor- 
mal (97-98°), the puhe slow (60-70) and 
the blood pretaure below 110. 

Jvly 7, 1910. Operation. The head- 
aches were so incapacitating and persistent 
as to justify some surgical experimentation. 
It was difficult to determine their exact 
cauRe: it did not seem possible, in view 
of the relatively small sella turcica, that 
they could be due to distention of the 
glandular envelope, and as the X-ray had 
shown what was taken for an extensive 
thickening of the calvarium and as there 
was some hyperemia and cedema of the optic nerves, we felt justified in invest^^ting 
the tension conditions of the cerebral chamber. 

A right subtemporal decompression was performed. The bone was soft, vascular and 
somewhat thicker than is usual, but much less so than was anticipated. The dura was 
tense. There was a more abundant escape of cerebrospinal fluid than customary and some 
tendency of the br^ to protrude. The tension, however, was far less than was expected. 
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Recovery from the operation waa uneventful, but the headaches returned in their 
former intensity as soon aa he assumed &n upright posture. 

July 16, 1910. A lumbar puncture was performed with withdrawal oF 60 cc. of fluid. 
This fluid, concentrated to 3 cc, given intravenously in a rabbit, elicited moderate reactions 
typical of posterior lobe extracts — a slight pressor response and glycosuria. 

Subsequent Notes. The "static" headaches, "loggineas" and drowsiness persist. Incon- 
clusive attempts have been made to establish his therapeutic dosage. One hundred grains 
of desiccated whole gland (Armour & Co.) have been necessary to give even a slight tevulo- 
suria with 120 grams of Uevulose (Mendel). A sellar decompression is being contemplated. 

VrfotiAuguxl 10 to October IS, 1911, Ve took tOO grains daily of Armour whole-gland 
preparation, and "felt distinctly better during this period than during any period of equal 
length for a number of years" — with a diminution of headache, lessened sluggishness, 
h^her blood pressure, better appetite. 

Interpretation. — An outspoken fifteen-year Ci\3e of acromegaly with 
an onset more or less coincident with a cervical tuberculous adenitis. The 
most active growth occurred during a period of about four years, in the 
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patient's third decade, and owing to his increase in height it is presumable 
that epiphyseal union was as yet incomplete. It is notable in this connection 
that rounding of the shoulders and prognathism, which characterize most 
cases of acromegaly, are wanting. It is to be observed that he was taking 
pituitary (whole gland) extract during the active period of the disease. 

At present the active process has subsided and the condition is verging 
toward hypopituitarism — at least on the side of the posterior lobe insuffi- 
ciency — judging from the subnormal temperature, the low blood pressure, 
increase in sugar tolerance and the tendency toward adiposity. The posterior 
lobe reactions with the cerebrospinal fluid were seemingly less pronounced 
than with normal (bovine) control fluids. 

The static headaches, invariably relieved by recumbency, are possibly 
due to the emptying of the fluid contents (cerebrospinal or venous) of the 
cranial chamber when the patient assumes an upright posture — much the 
sort of headache that is experienced in the case of an individual who gets up 
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after a lumbar puncture before fluid reformation has occurred. The low 
blood pressure bears some relation to the headaches. They were unmodified 
by the Bubtemporal decompression, which is collapsed when the patient is 
uncomfortable and full when he is free from headache. 

It seems probable, in view of the suggestive posterior lobe deficiency, 
coupled with the low arterial tension and the possible failure of the splanchnic 
field to regulate the venous pressure during the upright posture, that there 
is an especial need of posterior lobe administration. It is notable that he 
tolerates and feels benefited by such an enormous dosage of whole-gland 
extract — 100 grains daily. 

The following Gargantuan individual with an unmistakable but quies- 
cent giganto-acromegalic syndrome has, with rare fortune, escaped from the 
constitutional disabilities so apt to accompany hypophyseal disease. 



Wdgbt 247 pounds. 



Height e ft. 1 in. deapite kyphoac. 



Case XXXI. (Surgical No. 27011!f ) Chronic (stationary) tiyperpltultarisni causli« 
fisanllsni with acromegalk: aspects. Mendellan tendencies. Laije sella turcica. No present 
neighlMwhood pressure phenomena. 

DteenJier 1, 1910. Florian F., a Hungarian, 48 years of age, a cooper by trade, was 
operated upon in the hospital in 1906 for hemorrhoids, and was readmitted for the purpose 
of securing this record. No pbyeical complaints. 

Family history is of interest, as there seema to be an inherited tendency toward over- 
growth — which would have interested Francois Rabelais. His maternal grandfather was a 
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"giant." Hia pareote however were of average height (father 5 feet 7 iochea), were healthy, 
and lived to be nearly seventy years old. The patient is the eldest of their nine children — 
three boys and six girls. One sister is large andclosely resembles the patient: she has twelve 
children. Some of his own offspring have been over-large. 

Personal History. The patient states that he is said to have been at birth as large 
as a year old child and that he was exceedingly fat — a veritable Pantagruel, who in turn 
might have stamped out the bottom of his bassinette. Owing to this adiposity he was 
unable to walk until three and a half years of age, and for several years afterward was 
unable to get up without help after having fallen. He was removed from school as "hope- 
less" after a three years' experience in boyhood, and was taught his present trade, at 
which he has since worked. 

He has been noted for his physical prowess — actual as well as legendary. When a boy 
of twelve be was six feet tall and could lift a hundred pound weight. In 1887 he took 
in marriage a large woman weighing two hundred pounds. She has had three preg- 
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nancies: the first, ten years after their marriage, resulted in a child "too large to be 
bom." A second child, a girl weighing seventeen pounds at birth (1898), survives, and 
noTT at eleven years of age is five feet in height and weighs one hundred pouDds. The 
third — " an enormous child " — died in its first year from unknown cause. 

The patient is a hard-working man of good habits. He has had but one illness which 
confined him to bed; viz., typhoid, when about 15 years of age. He has suffered from 
chronic constipation and hemorrhoids. He immigrated to this country in 1903. 

The Exisdag MaUdy (T). As related, he has been over-lai^e since birth. He recalls 
no phydc^ discomforts except for a period of ten years after his fifteenth year (1880-1890) 
during which he had pereistent and severe bitemporal headachea and very frequent epis- 
taxis: no concomitant nausea or vomiting or visual disturbance. There is no history of 
polyuria, polydipsia, sexual inappetence, etc. Seven years ago he weighed SOS pvumU. 
He is chronically constipated. 

Physical Examlnitioa. A Goliath, of extraordinary skeletal proportions (Figs. 
212-214). He stands six feet and one inch, despite the extreme bowing of hia shoulders. 
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He is powerfully muscular and well nourished, but there is no superfluous adiposity, his 
present weight being only 247 pounds. His temperature is subnormal, 97.2° F.; pvUe 52- 

The visceral (thoracic and abdominal) and neurolt^cal examinations show do abnor- 
malities. There is no evidence of mental or physical deterioration. 

The head is bilaterally symmetrical, but the face is disproportionately large (breadth 
at zygomatic level, 17 cm.) (Figs, 215, 216). The cupra -orbital ridges, zygomatic arches, 
mastoid prominences and occipital protuberance are prominent and massive: the forehead 
is receding. The mandibular arch is heavy, but the jaw is right-angled and not undershot; 
the teeth, which are much worn, meet squarely and are closely set (breadth of upper arch 
7.5 cm.). An under-exposed radiogram abows, nevertheless, a marked enlargement of the 
iiella turcica (Fig. 217), measuring 2.2 cm. by 1.6 cm. in depth. 

The nose is broad (5 cm. at a!ie) but not disproportionately large for the face, as is 
often the case in straight acromegaly; and the same la true of the lips and ears. The mucous 
membranes are a good color, the tongue (6 cm. in breadth, protruded) hardly fills his caver- 
nous mouth; there is no thickness of speech. 

The thorax is huge, measuring 120 cm. in circumference over the pectorals. There is 
an extreme upper dorsal kypho-scoliotic curve, with a deforming bunch of the left shoulder. 
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The upppr exlnmUien are gorilla-like in length and hairiness, the bones being hugp, 
the fingers almost reaching the knees. Circumference at the wrist is 22 cm. His great cal- 
lous paws are square (Fig. 218), but not with the spadelike shape of the acromegalic hand. 
There is no clubbing of the fingers. The nails arc well formed and preserved for the hand of a 
laborer; they show the crescents, are not incurved, and there is no heaping up of the surround- 
ing flesh. The breadth of the open palm is 12 em. Circumference over the knuckles (glove 
measurement) is 30 cm. The girth of the middle finger is 9 cm. The X-ray shows character- 
istic phalangeal exostoses of hyperpituitarism (Fig. 219). No trace of epiphyseal lines. 

Loieer BTlremilies. They are straight and show the general characteristics of the 
upper extremities. The feet are proportionately less enlarged than the hands. The length 
of the right foot is 29 em. 

The skin is normally moist; it is coarse, exceedingly hairy, and particularly on the 
face shows innumerable crypts of huge cutaneous glands — like normal skin seen through a 
m^^ifying lens. There is no especial pigmentation. No tendency to adiposity. 

Other Ductless Qlands. The thyroid is somewhat enlai^d, partiiularly the right lobe 
(colloid goilre?). Otherwise nothing. No testicular atrophy. 
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Adb]}^ of Hypoirtiyseal Symptoms. (&) Neighborhood Manifetlations. There ia 
an enlarged sella turcica but no pressure phenomena. Pupillary reactions, ocular movements 
and visual fields are Dormal. A period of "hypophyseal" headaches (age 15 to 25) with 
frequent epktaxis. Nasopharynx negative. 

(b) Gtandidar Symptami. Skeletal overgrowth as described, dating from early life, 
with hypertrichosis, etc. No evidence of a tendency toward dyspituitarism, unless the 
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subnormal temperature can be so interpreted, Ko history of polyuria, polydipsia or 
glycosuria. No anaphrodisia; no adiposity. 

Unfortunately an opportunity has not been given for testing his carbohydrate toler- 
ance or for making an anterior lobe thermic test. 

Interpretation. — Apparently a case of early and possibly familial 
(Mendelian) gigantism (cf. Case XIII of Group I), with a seeming exacer- 
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bation {post-typhoidal?} of hypophyseal activity between the fifteenth and 
twenty-fifth years, and a present stationary condition. Though the acro- 
megalic features of the case are manifest, the absence of the undershot jaw, 
of the spaced teeth, of the enlarged lips and tongue, and the general rather than 
disproportionate skeletal enlargement of the extremities, speak for a condi- 
tion which dates from a period antecedent to epiphyseal ossification. His 
days have abeady outnumbered those of the usual "giant" and he shows 
no signs of the physical or mental deterioration of pathological gigantism. 
His colossal strength has been retained (unlike Case 1). 
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There seem to be no superimposed clinical manifestations of dyspitui- 
tarism, judging from the anamnesis and our somewhat incomplete physical 
study of his present condition, no opportunity having been given to establish 
his assimilation Umit for sugars. 

The case is intermediate between acromegaly and gigantism, and the 
history of onset bears many points of resemblance to that of Case I in Group I. 
A physiological instability of the gland is apparent in both, but here there 
has occurred no transformation into the malignant type of adenomatous 
hyperplasia. 

The following is a typical instance of pathological gigantism with degen- 
erative cystic retrogression of the glandular hyperplasia. 

Case XXXII. (Surgical No. 25947.) Preadolescent hyperpituitarism with s^iant 
overgrowth. Enlarj^ed sella, containing a cystic struma pituitaria. No neighborhood symptoms. 
Terminal glandular insufficiency (hypopituitarism) . Death. Autopsy. 

May 16, 1910. John Turner, without occupation, 36 years of age, was referred for 
study by Dr. James F. Mitchell of Washington. His personal complaint is ''swelling of 
the legs, with inability to walk.'' 

There is nothing noteworthy in his family history. There were four other children of 
average height. He was much overgrown as a boy, and attended school for a short time, 
but his size was an embarrassment, and he became truant, never learning to read or write. 

Though during his youth he had frequent shaking chills (malaria?), headaches, and 
many spontaneous "nose-bleeds," he considered himself well imtil ten years of age. He 
drank heavily from the age of fifteen — "a pint of whisky for breakfast" — and attributes 
his present discomforts to these habits and to exposure incidental to his occupation as a 
driver of a brick wagon. He smokes excessively. There has never been any temptation 
toward sexual indulgences. 

He began to grow rapidly when fifteen years of age and at this time suffered much from 
frontal headaches. He does not know how long he continued growing. Ten years ago his 
health began to fail. Owing to his bulk it has become increasingly difficult for him to get 
about and he has become disabled in consequence of the deformation with enlargement of 
the knees, which prevents an upright posture. Of late he has had several attacks of " nephri- 
tis," for which he has been an inmate in various hospitals. He has always had a Gargan- 
tuan appetite, and has been free from gastro-intestinal irregularities. He suffers much 
from the cold and "sits over a stove" most of the year. 

Physical Examination. An extraordinary prototype of the folk-lore giant — over- 
come by his own size (Fig. 220). He weighs 275 pounds: his height is estimated at about 
eight feet: measurement of body after death 8 feet 3 inches {SSI. 5 cm.). His complexion 
is a peculiar grayish-white. 

There is a splenic enlargement ("ague-cake"); otherwise the visceral examination 
(thoracic and abdominal) is negative. The heart-sounds are feeble: there is a relative mitral 
insufficiency: the organ is enlarged. There are no definite signs of arteriosclerosis 
though the retinal arteries suggest some thickening. The superficial vessels are soft and 
the blood pressure low. There are no varicosities. 

The urine is variable in amount, occasionally showing slight polyuria (1900 to 2000 cc.) . 
Specific gravity 1020. There is 0.7 gram of albumen per liter. No casts or renal elements 
are foimd. The temperature and pulse are irregular and tend to be subnormal: registrations 
of 96" F. are not infrequent with a pulse of from 55 to 60. 

The neurological examination is practically negative. Though without education, 
he is shrewd, competent and independent. His olfactory sense is unaffected. The eyes are 
normal; movements unrestricted; pupils equal, with normal reactions;' visual fields normal; 
acuity normal; discs clear. There is some arterial constriction of the retinal veins. There 
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are no motor or sensory changes, though the extreme mutcular enfeeblement U notable. 
The deep reflexes can not be elicited, 

CuUineous. The skin, except over the lower extremities, is as soft and pliable as that 
of a child, with marked kypotrichotia: it is very dry, and the patient says he never perspires. 
There is practically no beard, absolutely no axillary hair, and a veiy scant pubic growth. 
There is conaderable pigmentation. On the parietal scalp is a verrucous fibroma 2 cm. in 
diameter. 

The akin of the lower extremities (Fig. 220) below the knees has all the appearances 
of elephantiasia: it is dense, ridged, thickened, excoriated and pigmented. The malleoli 
cannot be palpated and the feet are much swollen. 

There is an excess of panniculus, which is evenly distributed. Over the right hip is 
an iaolated lipoma as large as a list. 

There is no disproportionate hypertrophy of the tongue, as in acromegaly. The neck 
b thin and the thyroid is barely palpable. The genitalia are small; the teatea atrophic. 
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Ossetnm Changes. The skeletal framework is enormous (Figs. 220, 224). Owing 
apparently to bony deformation about the joints he stands much bent at knees and hips: 
his gait in consequence is feeble and shuffling and it is possible for turn to walk only by the 
aid of two heavy canes. The lower epiphyseal line of the radius is still observable on the 
X-ray plates (Fig. 225). 

The skull shows an overgrowth, restricted for the most part to the facial bones (Figs. 
221, 222). In comparison the crania! chamber seems small {61 cm. in its occipitofrontal 
circumference), and the calvarium is free from the exostoses and asymmetrical deforma- 
tions so often described in giants. The supra-orbital regions are not especially prominent, 
though the mastoids arc huge. 

The subcranial portions of the skull are much enlarged (cf. Case XXXI). The malar 
bones projccti the mastoids and the alveolar processes oF the jaws are massive and thick; 
the teeth are widely spaced and irregularly placed. The facial prognathism involves the 
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:o >lnpln( orbital plala. (Phulo. honionlat.) 

maxillary rather than the mandibular jaw. The eyea are widely Bcparated, the distance 
between the inner canthi being 4 cm., and the outer angle is 1 cm. above one-half the ver- 
tical distance from chin ta vert«x. 

AnX-royof theskuU (Fig. 223) shows a very large, relatively shallow netfa lurcica, meas- 
uring on the plate 2.7 cm. in ila antero-posterior diamet«r and 1.7 cm. in depth. The mam- 
illary sinuses are huge: also tbc frontal, which extend far up between the tablea of the bone. 
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Spine, Thwaz and Peivw. The vertebral column shows conaiderable BcoUoaia and 
Bome upper dorsal kyphoaia. The shoulder girdle and the chest are relatively narrow (36 
cm. From the acromial end of one clavicle to that of the other). There is a marked defoi- 
mation of the pelvis, the left ilium being widely flaring and thickened. The pelvic circum- 
ference below the iliac crest is 109.S cm. 

Upper Bxtremilie*. Each clavicle is 21 cm. in length. The scapuke are lai^: the 

spines measure 20 cm., and the vertical length is 25 cm. The arm measures 110 cm, from 

the acromion to finger-tips: when the patient is seated in an ordinary chair the fingers rest 

on the floor (Fig. 224). The head of the humerus, palpated through the flabby deltoid, is 

enormous: from tuberosity to external condyle the bone measures 47 cm. The radiua is 

37.5 cm. in length. There ia no limitation of motion in shoulders or elbows, but in each wrist 

there is a marked radial deflection, accentuated on the right by an old Colles' fracture (f). 

The handa are unbehevably huge (Fig. 

225), the length from the base of the median 

metacarpal to the tip of the middle finger 

being 27 cm. The length of the flexed 

middle finger from knuckle to tip is 17 cm., 

almost the length of an ordinary hand: its 

circumference at the first joint is 10 cm. 

The fingers are tapering; not square, as in 

the acromegalic type. The exposed nails 

are well formed and very long— that of the 

middle finger, for example, being 2.3 cm. 

The crescents are well shown. 

Lower Eitremitiea. The length of the 
femora from trochanter to knee-joint is 62 
cm. (Fig. 224). The bones are straight and 
well formed, but there is great enlargement 
of the extremities, as is true of all the long 
bones. The circumference of the left knee is 
58.5 cm. The legs cannot be straightened at 
the kne«s; both patells are dislocated out- 
ward from the median position and seem to 
have ridden upward on to the femoral 
surface. There is bilateral genu valgum. 

Fio. 224.— Cmse XXXII. Note eitreniB There is no fluid in the joints. 
18 '""h" h""* ""* ""*'" '" "'■''"° '" """' The feel are huge and much deformed. 

The patient weara a child's made-over under- 
shirt as a sock. His shoe meaaurea 38 cm. in length. Measurements of the feet are neces- 
sarily much modified by the external oedema. The circumference over the ankle is 48.5 
cm. ; that of the great toe, 13.5 cm. The toe-nuls are much thickened and hypertrophied. 

Carbohydraie Teste. We were unable to produce glycosuria by the ingestion of glu- 
cose, so that the tolerance was never established. The ingestion of more than 300 grama 
provoked vomiting. A subcutaneous injection of 0.1 grain of posterior lobe extract con- 
comitant with the ingestion of 175 grams of glucose, and again with 250 grams, led to no 
glycosuria; so that it ia safe to conjecture that his tolerance is very high. These posterior 
lobe injections caused no rise in temperature. 

Anterior Lobe Thermic Reaclion. On June 1 an intramuscular injection of 2 cc. 
of 5 per cent, anterior lobe extract (Armour & Co.) caused a rise in temperature to 99.6° 
from its previous irregular level varying from 96° to 97° F., enduring for nearly forty- 
eigbt hours, when it again dropped to 96° F. 

Summary of HypophysMl Symptoms, (a) Neighborhood Signs. An exceedingly 
large sella turcica; otherwise nothing except the history of hypophyseal (?) headaches and 
epistaxis. Nasopharynx negative. 
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(b) Qlandtdar Signt. The enormous skeletal overgrowth, evidencing presumably 
a former anterior lobe hyperplasia. This stage of overactivity has passed into a stationary 
or hypo-active stage, with a cooditioD of dyvpUuUarism, shown by the tendency to adi- 
posity, the subnormal temperature, the testicular atrophy with impotence, hypotrichoMS, 
increased carbohydrate tolerance and positive anterior lobe thermic reaction. 

The case presented no surgical indications, and as his home was so remote and his 
surroundings so hopeless, it seemed futile to attempt to carry out any prescribed course of 
glandular therapy to counteract the presumi^ly advancing signs of hypopituitarism. On 
June 18 he was discharged 

Subsequent Note and Autopsy. The patient was not again heard from during life. 
He died six months later (Jan. I4, 1911). Three days later, after the body had been 
embalmed, permission for an autopsy was secured. It was conducted (I>rs. Crowe and 
Sharpe) under most inauspicious eircumstancea. 

Head. Scalp very thick (2.5 to 3 cm. on cut surTace). Calvarium less thick if any- 
thing than normal: certainly no hyperostoses. Brain enormous, weighing 4 pounds 2.5 



Fioii. 226, 227.— C™ XXXII. Soils oi pant TuraEr bafore Md •Iwr removal of coDtenW <Q»t. 
d»). In Fi|, 226 note callnpHd diftphrsgm oveilyiiiE glsnd lad the large iaIuDdibuUr sulk. In Fii. 327 

ounces (1884 grams); convolutions normal and unusually well formed. A block of the 
sphenoid containing the sella removed in one piece (Kgs. 226, 227), All sinuses much 
enlarged. 

Body very adipose. Arteries remarkable throughout for their large size and absence 
of sclerotic thickening. 

Viscerrd examinaiion negative except for large mae of the organs in general and an 
hyperlrophied spieen (20 by 14 cm.; weight 1000 grams). Kidneyt weigh 700 grams; mark- 
ings apparent; capsule not adherent; no extensive histolopcal change. Liver large, with 
increase of pigment. Pancreas small. No enlargement of mesenteric lymph glands or intes- 
tinal follicles. Heart weighs 520 grams, 

DuetieM Olandt. Thyroid tissue not secured; certamly no enlargement: orgMi could 
not be palpated from below. Thymn*: Mere shreds of fatty tissue, showing histologically 
a few strands of glandular structure containing an occa«onal shrunken Hassall's corpuscle. 
Adrenals exceedingly diminutive: located with some difficulty in extensive fatty capsule: 
transverse diameter only 2 mm.: do macroscopical trace of chromaffin elements: cortical 
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layers furly Dormal in hietclopca) appearance and show no fatty degeneration of the lona 
fasciculata. Tettea small: weight 15 grams, measuring 4.5 by 3.5 cm. Od section there is a 
diffuse fibrosis. Histologically, almost complete disappearance of spermatogenous cells: 
mere ghosts of acini remain (Fig. 328). Xo interstitial cells of Leydig. Panereat small; 
marked fibrosis: weight 70 grams: islets 
unusually large and numerous. 

The selia Iwrcica is much enlarged (Fig. 
226). Optic aervefi widely separated: carotids 
enormous. The upper membranous dia- 
phragm of the sella is sunken and thrown 
intofolds. The infundibular stalk is large and 
juicy. On carefully dissecting out the gland 
it is found to be represented largely by a 
collapsed cyst. The sellar base shows a cen- 
tral defect, partly filled by a calcareous de* 
posit. The empty fossa (Fijr. 227) measures 
2.2 cm. across and 2,7 cm. antero-posteriorly. 
A histological study of the walls of the 

Via. 228.— C»M XXXII. MicrophoKxrapb collapsed gUkUd shows (Fig. 229) a central . 
ol iovoKItion'"''' '"'"' *" '"""'■' »'"'""'« *>ient gyg^ lined by a thin peripheral zone of cells 
which are of fairly normal appearance 
though very loosely meshed. There appears to be a definite relative scarcity of 
acidophile elements, though a number of characteristic eosinophiles are to be seen. The 
neutrophilic elements are multinuclear in many instances. No mitotic figures. 

Interpretation. — A case of preadolescent hyperpituarism producing 
gigantism and showing practically none of the osseous deformations and 
changes in the soft parts which typify acromegaly. On the theory of Launois 
and Roy the active process must have 
ceased before complete ossification 
of the epiphyseal cartilages, and it 
ia interesting that the epiphyseal 
lines of the long bones are still faintly 
apparent. The patient, therefore, is 
not an "acromegalic giant" in the 
same sense as are Cases I, XXX 
and XXXI. 

Just when the transformation 
from a state of glandular overactivity 
to one of manifest (iyspituitarism 
occurred the history does not make 
clear. Possibly it was at the time of 

the notable failure of strength ten "f chFomopbobe s'trumii: c, HaiienVd acidophils 
years before he came under observa- 
tion. In addition to the muscular enfeeblement, other evidences of present 
insufficiency were the dry skin with loss of axillary and pubic hair, the sub- 
normal temperature, high sugar tolerance and marked increase in panniculus. 

Individuals affected with pathological gigantism are said to die young 
and childless, the average age, according to Hutchinson,"' being 21 years. 
There are exceptions, however, to this rule. The giant Chang is supposed 
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to have been 51, and the giant Palozzi, carefully studied by Levi and Fran- 
chini,**^ reached the unusual age of 66 years. 

How many of these giants have shown signs of dyspituitarism before 
death I am unaware. Certainly the condition was obvious in the case of the 
giant Palozzi, for Levi states that adiposity had become pronounced and that 
there was a dry, pigmented skin, a subnormal temperature, muscular enfeeble- 
ment and so on. His metabolism was carefully investigated by Franchini, 
and some discrepancies from the normal were found, but the record of his 
sugar tolerance is limited to the statement that there was no spontaneous 
glycosuria nor did the ingestion of 150 grams of glucose suffice to produce it. 

It is well known that a spontaneous mellituria, even of such a degree 
as to simulate diabetes and to be accompanied by furunculosis (cf. Case I) 
is not at all unconunon in acromegaly and gigantism; and I presume, as has 
already been emphasized, that during the actual period of hyperpituitarism 
a low sugar tolerance, if not actual glycosuria, would be found to occur in 
all cases. 

Glycosuria, however, is but a temporary symptom, and failure to appre- 
ciate the fact that a giant or acromegalic may be in an 
active, a quiescent or a retrogressive stage of 
hyperpituitarism when subjected to studies of metabolism, doubt- 
less accounts for the past wide discrepancies in the results of these studies. 
The skeletal manifestations of hyperpituitarism remain as clinical fixtures, 
whatever may be the subsequent course of the gland's activity — therefore, 
once an acromegalic always an acromegalic, even though the morbid process 
which stimulated the overgrowth has long since subsided. But unquestion- 
ably between the early and late stages of acromegaly as wide divergences 
will be fou^d in tissue metabolism as are known to occur between Graves' 
disease and myxoedema. 

From the standpoint of stature, the giant Turner, 
owing to his crippled joints, was not as strikingly tall as other recorded giants. 
The measurements after death, however, show that he ranks well up among 
the more notable cases. Thus BuhPs case (Hessler) measured 227 cm.; the 
giant Hugo (Launois and Roy), 230 cm.; Chang, the Chinese giant, 244 cm.; 
the giant Wilkins, recorded by Dana'* and later by Bassoe,** 245 cm.; the 
giant Byrne, or O'Brien, of John Hunter fame, 249 cm., the writer's case 
Turner, 251.5 cm. The skeletal measurements of some famous giants are 
still greater: viz., the St. Petersburg giant, 254 cm. and the famous "Irish 
giant" in Trinity College, 259 cm.* 

It is interesting that apart from their great stature many of the giants 
pictured in medical literature present a marked similarity of feature, which 
gives them a peculiar ''family resemblance," almost as striking as that pos- 
sessed by most acromegalics. Thus an example has recently been recorded 
by Lemos,*^^* and the giant Lopes of his report might well be taken for the 
younger brother of this giant, John Turner. 

There were no neoplastic hyperostoses in this case, as in the giants 
Wilkins and Hessler, and no overgrowth of individual organs, aside from the 
enlarged spleen, which possibly was of malarial origin. 

*In his article in Bouchard and Brissaud's Traits de M^dicin (1905 T. x, p. 511) 
Souques refers to the giant Machnow who is said to have measured 284 cm. in height. 
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Notable is the very large and well-convoluted brain, which weighs more 
(1884 grams) than any other recorded brain, so far as I am aware, the maxi- 
mum weight in Reid's series of 278 cases, quoted in Quain, being 1810 grams, 
the average for males, according to Boyd, in the fourth — this patient's — decade 
being 1364 grams. The brains of giants appear to be above the average weight 
{e,g, that of Wilkins 1540 grams; that of Hessler 1465 grams), though not 
as large as those of many individuals of average stature. 

Aside from the hypophysis, the ductless gland series in the cases that 
have come to autopsy does not seem to have been made the subject of the 
especial study it deserves. As in the giant Turner, Bassoe records for the 
giant Wilkins a complete involution of thymus and testes: on the other 
hand, the adrenals were large and there was a colloid goitre, whereas Turner 
showed small adrenals and thyroid, the histological condition of the latter 
not being known. Both of them had large spleens (Turner, 1000 grams; 
Wilkins, 620 grams). In Turner also there was a possible hyperplasia of the 
islets of Langerhans, whereas the pineal gland was exceedingly small. 

Of particular interest is the condition of the testis, which shows (Fig. 
228) not only a complete absence of interstitial cells of Leydig but an absence 
of Sertoli cells as well, with little more than ghosts of the seminiferous tubules. 
Brissaud and Meige^^ have pointed out that gigantism and infantilism may 
accompany one another — contrary as this may sound. They refer, however, 
to the absence of secondary sexual characteristics which give a preadolescent 
aspect to the "grands enfants vieillots." 

As regards the hypophysis itself, it is fair to assume that there 
was originally an extreme functional hyperplasia of the pars anterior with 
subsequent cystic degeneration. These hyperplasias are capable of various 
transformations — here a degenerative one, whereas an example of change 
into the type of a "malignant adenoma" has been given in Case I of Group I.* 

B. Cases with Primary Hypopituitarism the Striking Feature in the 
Absence of Neighborhood Symptoms. — ^These are probably the most common 
of all hypophyseal disorders. They are for the most part cases of manifest 
adiposity with correlated sexual changes — a condition which in the past, if 
considered as anything more than "simple obesity," has usually been ascribed 
to a primary gonadal disturbance. 

During the past year we have seen and have made studies of a number 
of individuals with a clinical syndrome which in the present state of our 
diagnostic uncertainty one could hardly venture, without being thought an 
extremist, to ascribe to primary pituitary insufficiency. 

Hence the records of only five of these patients will be incorporated in 
this report, they being selected according to age — (1) infancy, (2) before and 

* Through the courtesy of Dr. Bassoe I have had the privilege of examining the many 
slides taken from the tumor in the case of the giant Wilkins, so carefully recorded by him. 
As he says, the tumor is of two types, one resembling sarcoma, the other an hyperplasia 
of eosinophilic elements. I do not believe, however, that the section which he has pictured 
(Fig. 5 of his report) fairly represents the full size of the anterior lobe, which I judge to be 
much enlarged. It contains manv clusters of eosinophilic elements such as Erdheim has 
described as focal adenomata, and there is a marked invasion of pars nervosa by the pars 
intermedia cells. It is possible that the gland was fimctionallv overactive until the patient's 
death, which was douDtless brought about by the cerebral pressure disturbances of the 
secondary osteosarcoma — a process which supposedly originated in the greatly hypertrophied 
frontal bone. 
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(3) after adolesence, (4) a young adult and (5) subsequent to the menopause. 
They are individuals in whom there has either been some significant indica- 
tion of local glandular change, or who have obviously benefited by glandular 
administration — admitting, of course, that extract of the thyroid, of adrenal 
or of ovary or testes might likewise have been of some benefit. We are, of 
course, only at the threshhold of understanding these matters. 

In the cases which we have heretofore discussed, with the exception of 
the few in which interpeduncular tumors had not as yet led to more or less 
deformation of the sellar outlines, we have leaned heavily on the X-rays as an 
aid to diagnosis. In the cases of acromegaly and gigantism just considered 
a sellar enlargement has been present in every instance, even though no actual 
neighborhood symptoms may have been associated with it. Here, however, 
with hypopituitarism in the absence not only of sellar deformation but also of 
all other neighborhood symptoms, we must depend solely on the presence of 
these constitutional disturbances which we have learned to recognize as 
manifestations of insufficient glandular activity. 

Doubtless as many cases of nanism or infantilism are due to a primary 
hypophyseal as to a primary thyroid insufficiency. And doubtless, too, many 
cases regarded as primarily of thyroid origin — and this is particularly true 
of cretinoid states — may actually be due to defective hypophyseal activity, 
which, as is well known, is not unconmaonly associated with actual enlarge- 
ment of the thyroid itself. 

So far as many of these types of skeletal undergrowth are concerned, 
it would seem more probable, in view of the presumable association of the 
pars anterior to processes of growth, that the activity of the hypophysis 
rather than the activity of the thyroid is at fault. In short, hypophyseal 
cretinism and infantilism are in all likelihood recognizable, though un- 
recognized, clinical entities. 

These cases, of course, may show some enlargement of the sella, for there 
is no reason why the functional defect may not be accompanied by a struma, 
as is true of thyroid cretinism or myxoedema. Under these circumstances 
the diagnosis would be as easy as it is in acromegaly, for the clinical syn- 
drome is no less unmistakable. It will be seen, however, that in all but one 
of the cases to be recorded the sellar measurements are below the normal 
average. 

The clinical picture will vary according to the age at which the process 
has started, as well as in accordance with the extent of glandular deficiency. 
This is no less true of hypopituitarism without neighborhood symptoms than 
of hypopituitarism with neighborhood s>Tnptoms. For example, Cases III 
and V of Group I, had they been seen and recognized before neighborhood 
symptoms became pronounced, would have fallen in this subdivision of 
Group III as types originating from the preadolescent era. Cases VIII and 
IX would also, under these circumstances, have fallen here, as ones with a 
slight modification of the secondary changes of adolescence; and Cases VII 
and X as typical adult types. 

The first of the following cases is one which raises the question of the 
influence of trauma. We have already seen in a number of the histories here- 
tofore recorded that the lesion has been attributable to an injury. Whether 
the trauma is actually the ^etiological factor or whether it is merely an ele- 



172 PITUITARY BODY DISORDERS 

ment in activating a dormant process in a gland already unstable is not 
always determinable. Doubtless the gland is prone to become damaged in 
the majority of severe cranial injuries, especially those associated with basal 
fractures, for the fissures are apt to run across the middle fossie and often 
actually cross the sphenoidal bone and pass through the sella itself. 

I incline to the belief that the transient glycosurias, which are known 
to accompany a considerable percentage of all basal fractures {of. Ogden 
and Hi^ens,'" also Kausch'*") are due to an hypophyseal injury rather than 
to an injury of some supposed sugar centre. Thus we have learned from our 
experimental studies'"" that operative glandular manipulations of a certain 
kind invariably produce glycosuria. Some pre- 
liminary studies by Dr. H. J. Fitz Simmons in the 
Hunterian Laboratory have shown, furthermore, 
that an anterior piqure of the rabbit's hypophysis 
is as certain to give glycosuria as is Bernard's 
posterior piqure of the fourth ventricle. 

We have, as yet, had no opportunity of 
studying the gland histologically in any fatal 
case of basal fracture which showed a post-trau- 
matic glycosuria, though in two out of four glands 
kindly supplied by Dr. A. C. Harrison, there were 
extravasations in the posterior lobe. Unfortu- 
nately no urinary examinations had been made.* 
There is one oft-quoted case— that of Made- 
lung's'" — of certified hypophyseal injury from a 
bullet wound with the subsequent occurrence of 
symptoms which we now recognize as due to 
glandular deficiency.t It is remarkable, in view 
of this well-known instance of proven partial de- 
struction of the gland, that the syndrome first 
recognized as a clinical entity by Frohlich was 
not unanimously ascribed to hypophyseal insuiB- 
ciency (hypopituitarism); but this was not even 
su^ested, so far as I am aware, until adiposity 
and sexual retrogression were observed in our 
Fio, 230.— Madeiung> pmo of partially hypophyscctomized animals. 

bullel wound of Ihc hypophysis (for '^ -n-, Tt j \ . .l -u-i-i 

compnriaon with Fig. 2.M). Profcssor Madelung suggests the possibility 

"dass die monstrose Fettleibigkeit des Kindes mit 

der KopfverletEung in Zusammenhang stche," and he expresses the hope 

that others may report similar cases if they have encountered them. Prob- 

• Since thfe w 



abundant extravasations in and about the posterior lobe (cf. p. 265), 

t The case (Fig. 230) was that of a 9-year-otd ^rl who had been shot ia the eye with a 
Flobert rifle, ^he recovered, though with some palsy of the right arm and leg. ' She rapidly 
b^^ to put on weight, and psychic changes were soon apparent. She became inactive, 
perMstently drowsy, and would not participate in childish games — a backward child. Her 
skeletal growth was inhibited and ultimately she became exceedingly adipose. The meas- 
urements at the age of 9 were: height 124 cm.; weight 42 kilo, (almost twice the normal). 
Circumferences: abdomen 8R cm., thigh 47 cm., calf 30 cm., upper arm 27 cm. (cf. our 
Case XXXIIl). An X-ray showed the bullet lodged in the sella. 
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ably all have encountered them. The following patient happens to be nearly 
of the same age, and ia the physical prototype of Madelung's case. 

Ca8B XXXm. (SurpcaJ No. 27970.) Post-lraumalic hypopituilarismlnachild, with 
adiposity, higli sugar tolerance and epilepsy. Organotherapy. 

June 13, 1911. Myrtle N., 10 years of age, referred by Dr. E. C. Lehnert, of Balti- 
more, with the complaint of epilepsy and adiposity. 

Her father was a very stout man and died at the age of 35 of diabetes. The patient 
was a normal baby, but in early childhood she fell down a Aight of stairs and sustained a 
serious cranial injury. She was unconscious 
and had convulsions for some hours. Four 
years ago, after an attacic of scarlet fever, 
she began to complain of headaches and to 
have frequent epileptiform seizures. These 
are general convulsive seizures, always with 
loss of consciousness, preceded by a gastric 

During these four years profuse nose- 
bleeds have occurred every few weeks, usually 
aa the terminal feature of a headache and 
often preceding a convulmon. She has grown 
very obese, particularly in the past two years. 

She has a ravenous appet'Ue: "Is always 
hiii^ry and eats more than a grown-up" — 
and is "always thirsty." She complains 
much of feeling weak and tired. No imp^r- 
ment in vision noted. No dryness of the 

Physical Examination. An exceedingly 
adipose and apathetic child, with a trau- 
matic scat on the forehead (Fig. 231) be- 
tween the eyes. 

Meaturenienis. Height 133 cm, (4 feet 
4% in.); weight 63 kilo. (117 pounds); eir- 

cumference of abdomen 92.5 cm., of thorax Fio, 231.— CkoXXXIIL Note M«r of brow: 

^- . ., . 1 .1. f ti-. BmaJl pud£^' bund witb tapenag finffers (cT Fig. 

87 cm., of thigh 56 cm., of upper arm 27»; 243. Cmb XXXV). 
cm., of calf 32 cm. (cf. Madelung's case). 

Visceral and neurological examinations negative. Blood and urine negative. No 
polyuria. 

Analysis of Hypo(4iyseal Symptoms, (a) Neighborhood. Sella abnormally small, clinoids 
heavy: fossa measures 0.5 by 0.5 cm. Marked epistaxis. Eyes, nasopharynx, etc., negative 

(b) Glandular. No skeletal change apparent. The extremities are small: the hand 
pudgy with tapering fingers (Fig. 331). The skm of the body is smooth and hairless. Adi- 
posity is extreme (Figs. 232, 233), particularly over abdomen, hips, pectorals and pubic 
regions: pads of fat over clavicles and under arms. Flesh not tender. 

Temperature and pulse not subnormal. No polj/uria observed. 

Carbokydrate Tests. Slight reduction with 100 grams of Isvulose. Sixty grams given 
while taking 9 gnuns of desiccated whole gland (Armour) gave a slight hevulosuria (esti- 
mated therapeutic dosage). During the three days of straight sugar feeding she gained 3 
pounds in weight (114 to 117): on starting the organotherapy she lost 6 pounds (117 to 
111) during the first three days. 

Subsequent Notes. Sept. S, 1911. After her discharge the organotherapy was con- 
tinued for three weeks and both child and mother think that the condition was much im- 
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proved. Dtiring this time she had one attack. The tablets were then discontinued and the 
attacks became more frequent — four during the past week. No increase in weight (114 
pounds). 

Dec. S, i911. During the past three months the dosage has been increased to 18 grains 
per diem, and the attacks have fallen, without other treatment, from 16 in August, to 9 in 
September, to 3 in November. Weight stationary. 

Interpretation. — A condition of so-called adi 
versalis in a child, following a cranial injury and s 



lepsy — a common enough clinical symptom-complex, but one not often attri- 
buted to hypophyseal insufficiency (hypopituitarism). We are even inclined 
to go farther and to regard the posterior lobe insufficiency as the paramount 
issue. Further comment on the relation of epilepsy to these conditions will 
be reserved for a later section (page 272). 

The following patient, of about the same age as the preceding one, 
shows similar constitutional disturbances, associated, however, with some 
Bigjas of skeletal overgrowth rather than dwarfing of stature — a condition 
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possibly related to eunuchism. Whatever may be the underlying factor, the 
clinical syndrome of this particular state in pre^olescents is as unmistakable 
as the syndrome of the typus Frohlich. 

Case XXXIV. (Surgical No. 27421.) Preaddescent dyspriuitarism without neigh- 
borhood symptoms. Epilepsy, feminism, adiposity, overgrowth. Improvement under organo- 
therapy. 



Fio. 234.— CiuH XXXIV. X-r>y of cnnial bus (oat. aie). Bbowing ■mall hIU with beavy autlioea aod 

March 13, 1911. D. G., aged 9, referred by Dr. J. J. Putnam of Boston. Complainl: 
Adiposity and epilepsy. 

The child's mother is said to have developed "diabetes" (hypophyseal?) Portly 'belbi« 
his birth, and she died from this cause two months later. There is no history of headaches 



Fio. 239.— Cue XXXIV —X-ny of index Bngcr (nst. iih). 

or of acral enlargements— merely that there was a very large amount of sugar in the urine 
He was somewhat tardy in acquiring speech and in learning to walk — "a backward 
child." Until his fourth year he was rather slender and frail, but at that time he became 
noticeably obese, and has remained so. Physically he is quite unlike the other children of 
the family, nor does he resemble them in facial outUne. He is laiy and inactive. 
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He has had three peculiar epileptiTorm attacks (3 years, 14 weeks and 3 weeka a^). 
He Buffers from the cold. He has an enormous appetite, particularly for sweeta. No 
headaches. 

Physical Bxamlnatlon. A light-complexioned, colorless, adipose boy with a feminine 
configuration of the body. Visceral (abdominal and thoracic), cardiovascular and neuro- 
logical examinations are practically negative, BUmd and urine negative. 

Analysis of Hypophyseal Symptoms, (a) Neighborhood. The sella {Fig. 234) is 
below the normal size and shows an unusual solidity of the sphenoidal bone. Eyet: Slight 
exophthalmos. There is a suggestive bitemporal dimness of vision on rough tests, not 
confirmed by the perimeter. Fundi negative. Pharyngeal examination shows large tonsils 
and adenoids. No uncinate features noted in the epileptic attacks. 

(b) Gtandular. SkelettU: He is somewhat overgrown. Height 149 cm. (4 tt. Id's in.) : 
weight 118 pounds. No wgns of epiphyseal union (X-ray) in the long bones or phalanges 



FioB. 236. 237. -Cbk XXXIV, Kotc ndipoiuly of t)-pu9 Ccmininu; and genital h>i>gpluia. 

(Mg. 235). The extremities are tapering: wrists and ankles small. The pelvis is broad and 
there is some genu valgum, giving the body a feminine aspect. 

The head is large, forehead prominent (wears a No. 7 hat: circumference 66.5 cm.). 
Profile of the face shows slight maxillary prognathism: the nose is straight, of Qrecian type. 
Upper teeth are rather prominent. The hands are small with fat, tapering fingers; no 
crescents showing. 

CiUanemts. The skin is dry; notably free from perspiration; smooth and delicate. 
There is a slight languo-like growth of hair on the face and arms: no axillary or pubic hair. 
No pigmentation. 

He is adipose, with a feminine type of distribution (Figs. 236, 237) over hips, pec- 
torals, pubes and abdomen: the supraclavicular pads are prominent. He is so large as to 
require the clothes of a sixteen-year-old boy. Circumference over pectorals 88 cm.; at 
umbilicus 90 cm.; over hips S4 cm.; thigh 55 cm.; calf 31 cm.; ankle 19 cm. 



PREDOMINANT HYPOPITUITARISM— CASE XXXIV 177 

Carbohydrale tolerance high for & child of hia age; assimilation limit approriinat«ly 
160 grama of Isvulose. No polywria (80Q-950 ac). Tem-peraiuTe and ytdse average normal. 
Blood pressure 135 mm. Hg. Thermic reaction suggestive {97.8 to 99.6°). 

Other Ductless Glanda. Thyroid not palpable. The genitalia are undeveloped. Tes- 
tes have emerged but lie hidden in the fat of the mons veneris: they are very small and soft. 

Diirharged March 17, taking 9 grains of whole gland preparation (Armour) daily. 

Subsequent Notes. May 26, 1911. Returns for Observation. There is a definite 
improvement in the child's appearance and in his mental and physical condition: he is far 
more alert. The skin has become moist. His voracious appetite is better controlled and 
his weight has fallen to 109 pounds— a loss of 9 pounds. He has lost the "bloated" appear- 
ance of the face. He is less nervous. No 
convulfflve attacks. He sleeps better. He 
is beginning to show a pubic growth of 
hair. The left testis has descended to the 



Establiskmettl of therapeutic dosage on 
basis of sugar tolerance. While taking 9 
grains of desiccated whole gland daily, 100 
grams of lievulose gives a slight Isvulosuria 
on a single specimen six hours lat«r. Esti- 
mating that his normal tolerance should be 
no more than 80 grams of Ucvulose, he was 
given this amount of sugar each evening, 
the glandular dosage meanwhile being in- 
creased. When the amount reached IS 
grains a day, a slight licvulosuiia was demon- 
strated on a ungle specimen (Seliwanoff) 
^gbt hours after taking the sugar. 

Ditcharged takii^ 18 grains of whole 
gland preparation (Armour) daily. ' 

Auffust and September, 1911. Further 
improvement. HeiBfarlesslaayandinactive. Hisweight has dropped to 100 pounds— a loss 
of 18 pounds since taking the extract. There is a slight pyrexia (99°) while taking the extract. 

October, 1911. Continued mental and physical improvement — "a different boy." 

Deeember, 1911. General condition continues excellent. Weight remains slow (102- 
106 pounds). Attendant reports a " complete mental, moral and physical awakening." 

Interpretation. — There are certain unusual features in this case, 
for it deviates somewhat from the typical instances of dystrophia adipoao- 
genilalis of the typus Frohljch. These concern more particularly the child's 
evident skeletal overgrowth — a condition the reverse of that which apparently 
occurs itt the cases in which the glandular insufficiency is brought about by 
tumor — Cases HI and V, for example. It is not improbable, therefore, that 
we have here an instance of anterior lobe activation combined with posterior 
lobe insufficiency. It is to be hoped that we may in time he able to distin- 
guish the clinical manifestations due to over- or under-activity of the two 
subdivisions of the gland. 

In the t>-pical syndrome of Frohlich we have an expres- 
sion of infantilism both structural and sexual 
associated with adiposity of juvenile type and an 
hypophyseal tumor — a combined effect of deficiency of both 
anterior and posterior lobes. In the syndrome shown by the case under dis- 
cussion we have an expression of structural gigantism 
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(anterior lobe hyperplasia) associated with genital hypo- 
plasia, adiposity of feminine type and epileptoid 
attacks, in the absence of an hypophyseal tumor 
but with an evident low grade of hydrocephalus as indicated by the large 
head. 

One of Neurath's cases^^ is almost the exact counterpart of this case 
(Fig. 238) — ^an overgrown boy of 6 years, with semi-occasional epileptoid 
attacks, weighing 31.2 kilo. (69 pounds), height 118 cm. (3 feet 11 inches), 
extremely adipose (abdominal measurements 75 cm.), genital hypoplasia, a 
large head and a normal sella. Nem-ath's two other remarkable cases are 
somewhat similar, and doubtless the type will come to be a definitely recog- 
nizable one. 

However, as he has fully emphasized, one must not fail to bear in mind 
in this connection the secondary effect upon growth and corpulence occasioned 
by castration or destructive testicular disease in preadolescents — an effect 
due in all probability to activation of the pars anterior of the hypophysis. 
Hypophyseal hypertrophy secondary to castration is well known (Fichera, 
Tandler and Gross, Rossle), and the length of limb acquired by the preado- 
lescent eunuch is, in all likelihood, a consequence of this expression of glandular 
interrelation. 

Sternberg includes among his subdivisions of ''pathological giants" 
conditions such as that reported by Sacchi,^^ of rapid overgrowth in a child 
of 9, who had attained a height of 143 cm. after the appearance of a testicular 
neoplasm. 

Had we not already seen that similar constitutional disturbances are 
brought about by obvious primary hypophyseal lesions, it would be natural 
to ascribe conditions such as this patient presents to the consequences of 
partial eimuchism (dysgenitalismus). 

The next case is an illustration of hyperpituitarism in a young mulatto 
who has passed into the adolescent period. 

Case XXXV. (Surgical No. 25694.) Hypopituitarism of young adult life (dystro- 
phia adiposo-genitalis) witli an absence of neigliborhood symptoms. Glandular therapy. 

March 16 j 1910, Marion B., 15 years of age, was referred to Dr. Thayer^s service by 
Dr. William Miller, with the complaint of headache, obesity and weakness; and was trans- 
ferred to us for study March 31, 1910. 

For three years she has been having severe frontal headaches with attacks of giddiness 
and failing eyesight. She has had shortness of breath and palpitation on exertion, and 
polyuria. Her menses began normally in her fourteenth year, but during the past twelve 
months she has had only three scant periods. 

No members of her family are obese and she herself was slight imtil a year ago. In 
January, 1909, she weighed (clothed) 115 pounds: in September of the same year her weight 
was 183 pounds, and on admission to the hospital it was 239 poimds — a gain of 12^ pounds 
in fourteen months. Her appetite is large: she is very fond of sweets. 

Physical Examination. An exceedingly obese young mulatto with a small and deli- 
cate bony frame (Figs. 239, 240). The mucous membranes are a good color. There is 
marked pyorrhoea alveolaris. 

Cardiovascular: The heart and vessels are apparently normal. The pulse is persist- 
ently slow (65 per minute, and occasionally falling below 50). Visceral: The thoracic 
and abdominal organs^show no deviation from the normal. Neurological: There are no 
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positive findings. Gyn<Bedogical: The cervix uteri ie very small: fundus and ovaries are 
not palpable. 

Analysis of Hypophyseal Manifestations, (a) NeighhoThood Symyloms. These are 
wantii^. An X-ray shows & normal sella turcica (F^. 241). There ia considerable uni- 
form constriction of the fields for form and the earlier fields (Fig. 242), taken on admission 
during a. period of headache, show some color interlacing. There is no diplopia: no pupillary 
change: no ncuroretiiial abnormalities. 

(b) Glandular Symploms. Sketelal changes are inconspicuous. The extremities are 
email; the hands (Fig. 243) pudgy, the fingers delicate and tapering, the nails showing no 
crescents. The X-ray shows small terminal phalanges (Fig. 244). The ejripkysea are ossi- 
fied, there being but a ghost of the radial line still present. 

Ciilaneous. The skin is smooth and dry. The hair of the head is apparently normally 
abundant, but there ia a very scant pubic and ftMilarj- growth. The adiposity is excessive 
and has been acquired in the space of a year, with extraordinary rapidity. It is universally 
difltributed, though the neck is slim and disproportionately free from panniculus. The 



Fio. 2l2,— Cue XXXV. Fields of April 1. 1910. ahonrii 



lirly unifocin peripbeml 



circumferential measurements are: Neck 24 cm.; upper arm 35 cm.; chest at axillae 100 
cm.; body at umbilicus 121 cm., at hips 121 cm., thigh 74 cm., calf 40 cm. The deeper 
tissues are not tender: there are no discrete lipomas. 

The carbohydrate tolerance is increased, 275 grams of glucose being required to produce 
a transient glycosuria. There is slight polyuria, the measured excretion often exceeding 
the ingested fluids: thus on May 10 the intake was 650 cc, output 1250 cc; May II, intake 
1000 cc., output 1840 cc; May IS, intake 1000 cc, output 1350 oc; May IS, intake 900 cc, 
output 1495 cc; May 14, intake 500 cc, output 1425 cc. 

The thermic reaction to 3 cc. of 1 per cent, solution of bo\-ine anterior lobe (Annour) 
ia positive, causing a response from 97.6° to 102° F. A control posterior lobe injection on 
two occasions gave no thermic response. The temperature and pulse range subnormal. 

Other Ductless Glands. The thyroid is not enlarged. There has been a suppression 
of the menses and the pelvic organs are apparently undeveloped. 

Treatment. The patient was discharged June 24, taking whole gland extract in small 
doses: viz., 3 grains with her three daily meals. 

Interpretation. — This case is one of a not uncommon type — a young 
individual in whom a rapid development of extreme corpulence has been 
associated with headaches and amenorrhcea. There may possibly be some 
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intracranial process remote from the infundibular region, as in the cases to 
be recorded in the succeeding group. The clinical syndrome, however, is 
that of primary hypopituitarism with involvement of both lobes, as the posi- 
tive thermic reaction to anterior lobe injections, the high sugar tolerance, 
adiposity, polyuria, subnormal pulse and temperature, would indicate. 



Fia. 243— CsK XXXV. Tbe (ypical taperiae hand of sdolupenl h)-popitui[ari9ffl (cf. the tvv '« larfH. 
FiE. lOS. and Ox luv "> Ima, Fii. 103, of Marie). 

It is of interest that while in the medical ward on a very restricted diet 
her weight fell from 239 pounds on March 16th to 225 pounds on March 31st, 
at the time of her transfer. Following her hypophyseal test injections there 
was a loss of four pounds, due, we presumed, to an activated metabolism, her 



weight falling to 222 pounds. During the subsequent ten days of sugar feed- 
ing (starting at 50 grams and increasing 50 grams a day to 300 grams) she 
rapidly regained weight up to 232 pounds. 

Obviously the primary therapeutic indication for this patient's condi- 
tion is glandular feeding and, being one of our earlier experiences, ungues- 



182 PITUITARY BODY DISORDERS 

tionably an insufficient dosage was given. It is in such conditions that thy- 
roid extract has proved of value in the past, doubtless prescribed on the 
supposition that the adiposity, dry skin, loss of hair and subnormal tempera- 
ture were expressions of hypothyroidism. 

It is, of course, well known that thyroid preparations have the property 
of increasing metabolism, but whether this occurs through an activation of 
the hypophysis or by supplying an actual thyroid want it is at present diffi- 
cult to tell. Certainly hypophyseal preparations have an equal if not a 
great<?r power than thyroid extracts in accelerating metabolic processes, and 
unquestionably it is best to give extracts of the gland which is primarily 
at fault. 

The following case represents a similar condition occurring in the next 
decade. There are certain radiographic changes in the sella suggestive of a 
glandular transformation. 

Case XXXVI. (Surgical No. 26225.) Adult advancing hypopituitarism with amen- 
orrhoea, adiposity and enlargement of the sella turcica. Improvement under glandular 
therapy. Subsequent sellar decompression. 

July 10, 19 to. Mra. L. H. B., a bookkeeper, 24 years of age, was admitted for study 
complaining of headaches, amenorrhoea, drjrness of the skin and rapid gain in weight. 

She has one paternal aunt who is heavy, but her family otherwise incline to be tall 
and slender. She was sickly as a child. At the age of 2, following measles, there was an 
otitis media, and the left ear has been discharging ever since. In addition to the usual 
infantile infections she had pneumonia at the age of 10, followed by articular rheumatism. 
She had chorea at 12, and for a number of years afterward suffered from "fainting spells,'' 
which are very suggestive of epilepsy. She has chronic catarrhal trouble and suffers from 
tonsillitis. 

Her menses began at 12 and have always been irregular. She married at 16, and 
had a healthy child a year later. She has been divorced for seven years. For the past two 
years amenorrhoea has been complete. 

Present Malady. She began having headaches about eight years ago; usually severe, 
occipital, and often followed by nose-bleed. Following a severe mental shock four years ago 
she ceased menstruating: her last catamenia was in May, 1908. Her average weight up to 
December, 1908, was 130 pounds, and during the following six months there was a sudden 
unaccountable increase of 60 pounds. 

In May, 1909, she was given thyroid tablets for her adiposity. Their administration 
led to extreme nervousness, palpitation and excessive perspiration, and they were discon- 
tinued after she had lost 25 pounds in weight: this was regained soon after stopping the 
tablets. 

She has an inordinate appetite, and complains much of dullness and drowsiness: she 
is easily fatigued. There has been a marked change in disposition with great irritability, 
lapses of memory, etc. She has observed transient swellings of the hands and feet and the 
sldn is dry and hot. Her hair has been falling out: the nails have become brittle. 

Physical examination shows a woman of 5 ft. 7 in., weighing 203 pounds (Figs. 245, 
246). Visceral organs (thoracic and abdominal) negative. Cardiovascular negative. 
There is an old discharging otitis media, giving some labyrinthine symptoms with a posi- 
tive reaction on caloric tests. Urine negative. Blood: Slight leucocytosis. Wassermann 
negative. Blood pressure 105 nam. 

The neurological examination is negative throughout, aside from the nystagmus, 
which is doubtless associated with the labjrrinthine disease. There is, however, a history 
of diplopia. The ophthalmoscope shows a suggestive haziness of the nasal margins of both 
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discs, but there is no measurable swelling. There are perivascular streaks which suggest 
the possibility of an old choked disc. The veins are slightly full and tortuous. The fields 
show Blight interfacing (Fig. 247). 

Pelvic examination shows a small and slightly displaced uterus. The ovaries are 
palpable, movable and apparently normal. 



Fiaa. 245, 246.— Cius XXXVI, Note adiposity (60 poundi increue in lii monlhal ; iiuall head sod ncrk. 

Analysis of Hypophyseal Symptoms, (a) Neighborhood ManifeatalioM. A stereo- 
scopic X'ray shows an enlarged sella measuring 1.7 by 1,4 cm. in depth. A peculiar dense 
shadow is thrown by its contents (Fig. 248). This is particularly strikiDg when compared 
with other cases in which, even though Ihe'sella turcica appeared greatly enlarged, the 



Fia, 247.— Cue XXXVI. Fieldi nhowiag ilight constriction with some color JntfirUciDE on left. 

contents did not interrupt the rays. There is no optic atrophy: no deformation, though 
slight constriction of the visual fields: no paresis of ocular muscles (note history of dip- 
lopia). EpisULcis hn.n been frequent in the past. 

(b) General Pressure Symptona. Permstent headache: haziness of discs with signs 
of an old process: color interlacing. 
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(c) Glandular, No skeletal changM. Extremities Binall. Hands and fingers of 
tapering type. The akin ia subjectively "dry and bumiog," and there is a notable absence 
of perspiration — the more striking in view of midsummer heat and her obeuty. The hair 
is thinning There is an excess of panniculus, especially over abdomen and hipe; face, 
neck and extremities remaining largely exempt: it hss been rapidly accumulated. 

Carbohydrate tolerance high: 250 grams of glucose gave an atypical reduction but 300 
grams were necessary to produce poative glycosuria with fermentation reaction. 

Complete amenarrhaa. TemperaluTe ranges subnormal (96° to 9S°): pidse variable 
(60 to 90). Positive anterior lobe thermic reaction {cf. Jan. 27, 1911). 

July 16. A lumbar ptmcture was performed and 50 cc. of fluid removed. Two centi- 
meters of this fluid in a 5 to 1 concentration gave fairly characteristic posterior lobe reac- 
tions. Following the puncture there was an increase of headache and a definite 24-hour 
Ikermic responge {similar to that of an anterior lobe injection) from 98° to 101.6°, with a 
gradual return to the subnormsJ point of 97°. 

Jtdy 18. She was discharged, taking 3-grun powders of whole-^nd extract after meals. 



Fio. 24S.— Caic XXXVI. SkinnrBm .•hooiim jolici shadnn tbhI by rnlire Hflar rcgnnn wEthout bony 
deformoIioD: eilbcr an o>ui6ed K)]aT cup or nclual caLcificaliun o[ the gland [l>elf. 

This was one of our earlier attempts at glandular administration. The experience 
was as follows: 

Therapeutic Notes. During the following three months the extract was taken and 
then discontinued and resumed s^in, to compare the subjective symptoms. The patient 
kept careful record of the urine, temperature, etc., throughout. 

During the first two weeks she^ experienced disturbing cutaneous sensations of "flush- 
ing" with some visible perspiration. Her temperature ranged about a degree higher — 
nearly normal. Her headaches were less, thoi^ she still felt mentally dull, listless and 
dazed. There was e\-idently some effect upon the gland, for there was a temporary return 
of diplopia. 

On discontinuing the extract the headaches returned: some photophobia was observed 
(or the first time, and her temperature fell again and rar^ed around 97° F. 

After a two weeks' interval the extract was resumed in the original small dosage, with 
about the same result. This was continued during the summer. In October, with the 
thought that the chronic suppurative process in the ear might bear some relation to her 
glandular disease, a radical puuloid operalitm was performed, eliminating this disturbing 
element. 

In January, 1911, she re-entered the hospital for further study. She had taken no 
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extract since October. Her weight was 200 pounds: the headaches were constant; she was 
forgetful and very imtable, and there waa a general sensation of mvteular weakntt*. 
Temperature 96° to 98°. 

It was found that her sugar toleranee had greatly increased, the assimilatJon limit for 
liBvulose then being 320 grams — a higher weight of sugar than had represented the limit 
for glucose six months before. 

With 0.4 gram of boiled posterior lobe extract given bypodennically in 2 cc. of water 
a 200-gram dose of levulose gave a positive Isevulosuria. No thermic reaction. A few days 
later, however, 0.4 gram of boiled anterior lobe extract given under the skin gave a poaUive 
Ikermie reaelion (Pig. 249), with profuse sweating and headache. 

Diaeharged Jan. 28, taking 6 grtuns of the whole ^nd after meals. This was grad- 
ually increased, and by March she waa taking 10 gruns after meals, with 5 grains of thyroid 
extract. 

Aug. I, I9tl. Under this dosage she has kept in very fair coDdition during the year. 
Her weight has remained below 200 pounds, the skin moist, the temperature about normal. 

As an experiment she discontinued the 
extract for six weeks during the heat of June 
and July. The change was very noticeable, 
with return of headaches, dry skin, sub- 
normal temperature, irritability, and her 
weight increased to 210 pounda. On resum- 
ing treatment she lost 11 pounda in the first 
ten days. 

A number of ekia^pranti have been 
taken during the intervening year. All show 
the same peculiar opacity of the pituitary 
pocket, and the more recent ones indicate 
that there has been an increase of a milli- 
E (cf. p. 186). 



Interpretation. — A case of rap- 
idly acquired adiposity witli head- 
aches, drowsiness and amenorrhoea, a 

high sugar assimilation limit, which Fio, 2«.— Cn-e XXXVI, Thermic reaclion 

could be lowered by the coincident emulii!?n,*tndi'c«in'^*8nterio°SotelMSffl^^^ 

injection of posterior lobe extract, and 

a subnormal temperature with a positive thermic reaction to anterior lobe 
injections — characteristic signs, in other words, of insufficiency affecting 
both lobes of the gland. 

In addition, the X-ray disclosed a sellar enlargement and a peculiar 
opacity of its contents: subjective improvement, furthermore, occurred 
under the therapeutic test of glandular feedii^. A few years ago the asso- 
ciation of her symptoms with hypophyseal disease would hardly have been 
suspected. 

As in the majority of the cases with adiposity, the condition seems to 
be one of incomplete tissue metabolism — of ineffectual burning up of the 
stored food products, and particularly of the carbohydrates. The subnormal 
temperature is possibly an indication of this, and its presence is the more 
remarkable in view of the dry skin and absence of perspiration which these 
individuals often show. It ia a feature, however, conunon to states of 
insufficiency of other ductless glands — of the thyroid, for example, and pos- 
sibly also of the adrenal or thymus. 
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In view of the persistent headaches, it is possible that a sellar decompres- 
sion may be advisable, and this at present is under consideration.* It might 
serve also to liberate the gland from a possible confinement by an ossified pitu- 
itary pocket or actual calcification of the gland, such as Dercum and Mc- 
Carthy'* and Krauss^^ have described. For similar reasons a sellar decompres- 
sion was performed in Cases VI, VII and XX, and also in the following case. 

Case XXXVII. (Surgical No. 26679.) Adult hypopituitarism with extreme corpu* 
lence (Dercum's disease) and high carbohydrate tolerance. Suggestive neighborhood symp- 
toms. Operation: sellar decompression. Organotherapy. 

Aug, 4y 1910, Mrs. M. B., a widow, aged 55, was referred to the hospital by Dr. 
William Fountain of Greenville, N. C, complaining of adiposity and pains in her feet and 
knees. 

She is a woman of good habits and no notable past illnesses. She has led a regular and 
hard-working life. Her menstrual history relates no irregularity. She has borne five 
healthy children. Her menapause occurred at the age of 42, without incident. 

Present Malady. Formerly not a heavy woman, she began, six years ago, to rapidly 
increast in weighty until she exceeded 300 pounds. During this period she has had a more or 
less constant, dull frontal headache^ often associated with attacks of vertigo. There has been 
a sensation of revolving to the right during these attacks and she has fallen a number of 
times. She has never lost consciousness. VomUing preceded by nausea has accompanied 
several of the more severe headaches. 

She becomes easily fatigued and feels very weak. There has been considerable los% 
of memory and she is inclined to worry over trifles. She has had some tinnitus and there 
has been a progressive diminution of visual acuity. The flesh has been generally tender 
and bruises easily: there have been aching pains in knees and ankles. She has had some 
numbness with ''pins and needles'' sensations in her left hand and arm. 

She has had polydipsia and polyuria for at least three years, with increased frequency 
of micturition, necessitating her getting up three or four times during the night. She is 
drowsy most of the time and tends to sleep ''whenever she sits down.'' Her hair has fallen 
out rapidly during the last few years and is "dry and brittle." 

Physical examination shows an exceedingly obese woman weighing 302 pounds (Figs. 
250, 251) with normal thoracic and abdominal viscera so far as they can be examined. 
Cardiovascular and neurological condition is practically negative, except for the neighbor- 
hood signs to be mentioned. The deep reflexes are not obtainable. There is a tendency 
toward a subnormal temperature (often registering as low as 96.5°F.). The pulse occasion- 
ally falls to 60. Blood and urine negative. 

Analysis of Hypophyseal Manifestations, (a) Neighborhood, The sella is slightly 
enlarged, measuring 1.7 cm. by 1.3 cm. in depth (Fig. 252). The posterior clinoid processes 
appear to be thickened and irregular. 

Eyes. There is a definite slight exophthalmos of the left eye, the pupil of which is 
dilated and the palpebral cleft wider than on the right, with positive von Graefe and Joffroy 
signs. The pupillary reactions are normal. The perimetric chart shows a definite upper 
quadrantal homonymous notch in the left color field (Fig. 253). Both discs are pale and 



^Subsequent Note, She re-entered the hospital Oct. 20, 1911, with the further complaint 
of headaches (right temporal) and considerable lowering of vision. The fields showed a 
marked increase in constriction: low grade of choked disc (bilateral). 

Oct. 24) 1911, Operation. Sellar decompression, with removal of a few fragments of 
gland for examination: these showed a chromophobe struma with no eosinophile elements. 
At the same time blood was taken for sugar estimation, and showed (Jacobson) 0.060 per 
cent, sugar — a moderate hypoglycaemia (cf. Case XXIII). 

She made a prompt recovery from the operation, with immediate and complete ces- 
sation of headache — ^the most striking case in this respect that we have seen. She left the 
hospital seven days later, and resimded her work. 
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show a slight haziness of the nasal margin with some distention aod tortuosity of the veins. 
The acuity has been prt^essively lowering: at present (corrected) it is 10/40 for both eyes. 

(b) Glandular. The skeletal frame is small, particularly the hands and feet. Height 
5 feet 6 inchca. The head is well formed; the face not particularly fleshy. Lipomatosis of 
the Biibaural and cervical regions is marked. The breasts arc huge and pendulous; the 
abdomen elephantine. There are no circmnsoribed llpomata. The upper arms are fat and 
when raiaed the panniculus hangs in huge folds. 

The lower extremities at first glance resemble elephantiaais, but there is DO hyper- 
trophy of the skin. The fat of the extremities is tender on pressure. The skin is soft, 
smooth, dry and somewhat pigmented over the more exposed areas. There is a very scant 
axillaty and pubic growth of hair and that of the head is much thinned. 

CarbokydTote loterance is exceedingly high: limit not ascertained. On Auffusl 13, 200 
grama glucose, on Augvsl I4, 300 grams, and on Avgvet 16, 400 grams gave no glycosuria. 



Flos. 250, ZSl.^Caw XXXVII. EilTEme obesity ("adiposis dolorosa") altributsble to hypopituitarism. 

On Au^/ust ^;?, O.l gram of posterior lobe extract, injected after giving 200 grams of glucose, 
caused no glycosuria. 

The lemperalure is persistently subnormal (occasionally as low as 96° F.): the pulse 
is slowed (occasionally below 60). No polyuria observed. 

The patient returned tti her home, taking 3 grains of de:^iccated whole-gland prep- 
aration for the following five weeks. 

Oct. 6, 1910. ReadmUsion. Subjectively she has experienced marked improvement. 
She has had practically no headaches and has lost 25 pounds in weight (present weight 273 
pounds). She has perspired freely under the treatment — the first time in some years. The 
organotherapy was discontinued on her readmission, whereupon there was a definite return 
of headaches and nausea, dullness and drowsiness. The general physical and neighborhood 
sympto'ma showed no alteration from the conditions observed on her previous admission. 

On Oct. 14, a subcutaneous injection of 0.2 gram of desiccated anterior lobe extract 
boiled in 2 cc. of salt solution was followed by no thermic reeponae. There was no local 
reaction nor constitutional disturbance. 



188 PITUITARY BODY DISORDERS 

Ocl. tS, IStO. Operalkm. By the subiabia] approach a sellar decompressian was 
performed, on the view that there waapoasibly a superimposed leaioD causing posterior 
lobe obstruction. The ansBthetizatioa caused anxiety, owing to the patient's weight and 
respiratory difficulty while lying on her back. 

The bony projection of tbe sella was finally identified and the floor removed. The 
gland was considerably larger than expected. The enveloping dura was slit, stellate fashion. 
No fragments excised. Closure without drwnage. 

Recovery was uneventful, aside from a transient hffimaturia from overdosage with 
urotropin. The temperature was 100° for 24 hours and then fell to its previous sub- 
normal level. 

Glandidar Iherapjf (9 gruns of whole gland: Armour) was resumed on Nov. I. As on 
the previous occasion it led to a deSoite increase in the amount of urine, though even with 
tbe extract the 24-hour amounts were never large. 

Carbohydrate TeiU. On Nov. 10, 300 grams of glucose gave no reducing substance. 
On Nob. I4, 400 grams led to a transient glycosuria on the first specimen (it is to be noted 



Fio. 252.— Ciiiie XXXVII. Sllibt enlnrgemeDt of selta. Outlines indicated by dots (nat. riis). 

that the earlier test of August IS with this dosage caused no glycosuria, these later teats 
having been made during a period of glandular administration which doubilcss influenced 
her tolerance). Coincident with the sugar tests she gained 6 pounds. 

There was some subjective improvement in vision. The fields of November 10 (Fig, 
254) show some diminution of the constriction. 

She was discharged November 15, her weight having dropped to 259 pounds — a loss of 
47 pounds since her first admission. 

Subssquent Notes. September S, 1911. She has continued to take whole gland 
extract with only a few intermissions. She has an occaaonal slight headache. Her 
weight has progressively fallen and is now 242 pounds (clothed), a loss of over 60 
pounds during the year. 

Interpretation and DiacusaioN. — An individual, in whom extreme 
adiposity was acquired after middle age, the clinical picture being that of 
Dercum'e disease, though the dolorous features were associated rather with 
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intracranial discomfort than with any unusual tenderness in the areas of 
increased panniculus. 

There are certain features of the case which point with some definite- 
ness toward a pituitary involvement. In the first place, the neighborhood 



symptoms (a slightly enlarged sella; homonymous quadrantal achromatopsia; 
the gland demonstrably under tension at operation, etc.) though inconspicu- 
ous, nevertheless indicate some local disturbance, possibly an infundibular 
lesion. Further, the extraordinary carbohydrate tolerance, which could be 



Fia. 254.— Caw XXXVIl. Fields sb 



lowered by glandular feeding, and the apparent increase in tissue metabolism 
under organotherapy, are also evidences of primary hypophyseal deficiency 
— a deficiency limited to the activity of the posterior lobe, if the negative 
thermic response to anterior lobe injection can be relied upon. 
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The case was observed and the effects of glandular feeding tried before 
we had any lead as to means of estimating the dosage, and in all probability 
the patient has been taking an insufficient quantity of the gland and possibly 
requires posterior lobe extract alone. Nevertheless, her improvement even 
under the small dosage was convincing. 

It can hardly be gainsaid that a number of the individuals reported as 
instances of adiposis dolorosa are actually examples of disturbed metabolism 
secondary to disease of the ductless glands. The very fact that thjrroid 
administration has served in many cases to activate metabolism is, in a 
measure, indicative of this. 

It is probable, furthermore, and indeed we have had clinical evidence to 
support the view, that thyroid extract is actually of benefit in cases of adiposity 
primarily hypophyseal. It is very probable, indeed, that an extract of any 
one of the ductless gland series might be of benefit under these circumstances. 
However, there can be little doubt but that the administration of the gland 
primarily at fault in the polyglandular syndrome is therapeutically indicated 
above all others. 

I judge that Dercum and his associates have begun to feel disposed 
toward accepting an hypophyseal origin for certain at least of the cases de- 
scribed as "adiposis dolorosa," a condition which must, as Lyon"^ has clearly 
shown in his admirable paper on adiposis and hpomatosis, cover a large 
number of conditions and which can hardly be accepted, therefore, as a so- 
called clinical entity. Indeed, in one of Lyon's patients recorded as a typical 
instance of the malady, an aneurism compressing the pituitary body has 
since been found at autopsy (personal conununication). Another case with 
postmortem examination recorded by Dercum and McCarthy*^ I should 
judge to have been a typical case of hypopituitarism with genital dystrophy, 
epilepsy, etc. Postmortem examination disclosed an hypophysis enveloped 
in a subdural calcareous layer (cf. Case XXXVI) and compressed by an 
intrasellar tumor, tentatively regarded as an "adeno-carcinoma." Doubt- 
less equally careful postmortem investigations would reveal hypophyseal 
abnormaUties in many other cases. In his recent thesis^**^ Grahaud, a pupil 
of Launois, has included Dercum's malady among the adiposities of hypophy- 
seal origin. 

It will be recalled, that since Vitaut's studies of adiposis dolorosa, a cer- 
tain grade of mental change has become accepted by Dercum himself as one 
of the four cardinal symptoms of this malady. Hence it is interesting to 
observe that practically all of the cases of hypopituitarism which have been 
heretofore cited in our series have exhibited some degree of psychic disturb- 
ance, varying from nervousness to epilepsy and actual mental derangement. 

There are, of course, innumerable intracranial maladies which serve to 
secondarily inhibit the activity of the pituitary gland through cerebrospinal 
fluid stasis or through vascular disease, as we shall indicate in the following 
section. It is probable, however, that pituitary deficiency, like thyroid 
deficiency, may actually elicit signs of mental instability irrespective of any 
gross encephalic lesion, and there can be little doubt but that many of the 
psychasthenias and neiu-oses of one sort or another will prove to be associ- 
ated with ductless gland disturbances, more particularly with those of hypo- 
physeal origin. 
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GROUP IV.— CASES IN WHICH REMOTE RATHER THAN NEIGHBORING 

INTRACRANIAL LESIONS HAVE LED TO SECONDARY 

DISTURBANCES OF THE GLAND. 

This proves to be a limitless group and one to which practically no atten- 
tion, so far as I am aware, has heretofore been paid. Four or five eases 
selected from a large nmnber will suffice as illustrations. Naturally only 
those in which a postmortem examination of the gland has been possible 
are of conclusive value. 

By a fortunate circumstance our hypophyseal studies have been made 
in a service which is composed largely of individuals suffering from encephalic 
tumors of most diverse types. Through the courtesy of the pathological 
department my assistants and myself have been given the privilege of mak- 
ing our own first-hand studies of the nervous systems of patients who have 
come to autopsy in this service, and we have made it a practice to harden 
the brains in situ by carotid injections of formalin for the especial purpose 
of studying the cerebral deformations produced by tumors. 

For the past several years, since our interest has been aroused in 
hypophyseal matters, we have removed and sectioned the pituitary body 
thus hardened in all cases, and it was soon observed that even macroscopical 
changes in the gland often accompany growths which are situated at a 
distance. In nearly all subtentorial tumors, for example, some degree of 
hypophyseal deformation with flattening of the structure is an almost 
invariable finding. 

No sooner had we observed the occurrence of adiposity in some of our 
experimentally hypophysectomized animali^ and realized that it was a mani- 
festation of glandular deficiency than it became clear that clinical evidences 
of hypopituitarism in association with intracranial growths were passing 
imrecognized before our eyes. 

It has long been a subject of comment that individuals with tumor 
cerebri often retain their weight and general nutrition to a surprising degree, 
despite the more or less pronounced headache and vomiting. This rule ap- 
plies to adults as well as to children, but is perhaps more striking in the latter. 
In a series of over twenty preadolescents with cerebellar tumors and internal 
hydrocephalus the majority have been, as the histories relate, "well nour- 
ished," and not a few of them quite adipose. The same is true for many 
infants — at least for those who have received reasonable care — ^who are 
afflicted with so-called essential hydrocephalus. Furthermore, there are 
symptoms other than mere adiposity to which attention has been called 
in adult cases — among them amenorrhoea^'* and anaphrodisia; and the sub- 
normal temperature and slow pulse of these individuals may properly be 
merged in this same syndrome. 

In a number of these patients we have made tests of the carbohydrate 
tolerance and have found it to be modified, just as in cases of hypopituitarism 
when the gland is subjected to the direct compression of a tumor. One or 
two patients have shown an assimilation limit of over 400 grams of laevulose. 
For obvious reasons, therefore, it has become a routine of our neurological 
examinations to analyze the possible hypophyseal manifestations under an 
especial heading. 
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We at first supposed that the mere distention of the third ventricle, with 
the consequent flattening of the gland, was a sufficient explanation of these 
symptoms of glandular deficiency, and it was not until the apparent demon- 
stration, with Emil Goetsch," that the posterior iobe secretion possibly dis- 
charged into the cerebrospinal fluid, that we bad a full realization of the 
mechanism by which an internal hydrocephalus can obstruct the secretory 
activity of this part of the gland. For cerebrospinal fluid stasis becomes 



Tio. 25£.— ShowiDf »panit«l iDtemeurocliiU' apmces cbamctcriiini poiMrior lobe obitruclioD. A single 
globule of hyalin at H ranuins uodiHoIved. (Mac, 375 diBms.) 

equivalent in its effects to an experimental obstruction of the stalk or to the 
compression of an immediately superimposed infundibular tumor. 

It was in the fluid from the case of hydrocephalus which will be reported 
that we first demonstrated the presence of a substance which gives the reac- 
tion characteristic of posterior lobe extracts themselves. All of the cerebro- 
spinal fluids-— some 40 or 50 specimens from man as well as the normal, 
bovine fluid^which we have subsequently examined have, as a matter of fact, 



Tia. aM.—CliarMt eristic scapbmd distortion of Riaad from caw of cerebrsl tumor with hydrops oJ (bird 
venlricle, (I) Poairrior view sbowini cy«ic cktts, {ID upper view, (III) transvcnw seetion, 

been shown to possess similar properties. One naturally clings, however, to 
the belief that in the retained fluid of obstructive hydrocephalus the secretory 
products will be found in excess of the amount contained in normal fluids. 

This, confessedly, we have not demonstrated one way or the other to 
our entire satisfaction, for there is such variability in reaction to posterior 
iobe extracts shown by individual animals that it is not only difficult to 
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establish a standard physiological response for a given dosage — ^we have 
used for the most part rabbits — but it is also diflSicult to compare the cerebro- 
spinal fluid reactions with those of a known dosage of posterior lobe extract 
in a single individual, for the reason that second injections, as Howell first 
pointed out, are less effective than primary ones. 

However, as will have been apparent from the case reports already 
given, we are working in the direction of attempting to use the reactions 
obtained from the lumbar cerebrospinal fluid of individuals suffering from 
dyspituitarism as a measure of their hypophyseal (posterior lobe) activity. If, 
by dependable physiological tests, a deficiency of the secretory products of the 
posterior lobe can be demonstrated in the circulating cerebrospinal fluid, it will 
prove of inestimable value in the diagnosis of such cases of hypophyseal adi- 
posity as show no telltale neighborhood symptoms to aid in their recognition. 

This seeming digression relates only to the posterior lobe and its method 
of discharge, for this portion of the gland must obviously feel the effects of a 
cerebrospinal obstruction more than the pars anterior. 

The infundibular stalk in these cases of hypopituitarism due to ventricu- 
lar hydrops is apt to appear succulent and thick to the unaided eye, and the 
microscope will usually disclose a widely separated neurogliar meshwork 
(Fig. 255) which betrays a stasis of hyaline secretion, even though few of the 
soluble globules remain in the tissues undissolved by the processes of fixation 
and staining. Furthermore, under these circumstances one is apt to see not 
only an active invasion of pars nervosa by pars intermedia cells (cf. Fig. 
265), but also an excess of colloid in the pars intermedia, often collected into 
large cysts visible to the naked eye. 

As the anterior lobe doubtless discharges its secretory products directly 
into the blood stream of its large sinusoidal spaces, it is consequently less 
affected by cerebrospinal fluid disturbances than it is by vascular or possibly 
by nervous influences. Still, however slight may.be the alterations of its 
physiological activity under the influence of ventricular hydrops, its anatomi- 
cal deviations from the normal are apt to be considerable. When they have 
been hardened in situ before removal the scaphoid-shaped glands retain 
their deformed configuration (Fig. 256); and the histological picture proves 
equally characteristic of the process. The cell clusters instead of being round- 
ish on section appear flattened and lie in concentric layers (cf . Figs. 272 and 
315), separated by distended sinusoidal spaces, for a more or less marked 
venous stasis is an early feature of the general increase of intracranial tension. 

A. Distant Lesions with Hydrocephalus and Hyperpituitarism. — From 
this preamble it will be surmised that grades of functional hypopituitarism, 
affecting chiefly the posterior lobe, are the usual consequence of obstructive 
hydrocephalus. For a time we were under the impression that this was the 
only type of functional disturbance that could be thus produced, though 
such cases as our XXXIV and those recorded by Neurath^®^ suggest the 
possibility that dyspituitarism with overgrowth from anterior lobe hyper- 
plasia may occur in young individuals with moderate grades of hydrocephalus 
(cf. p. 177). 

We have had, however, one example of outspoken hyperpituitarism in an 
adult (acromegaly) which occurred in association with an unsuspected cere- 
13 
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bellar cyst. Whether the hypophyseal hyperplasia was merely a concomitant 
process which bore no relation to the obstructive hydrocephalus, or whether 
the gland had been aroused into its state of pathological overactivity as a 
secondary result of the cerebellar lesion, cannot be positively certified. I 
incline toward the latter view. 

Case XXXVIll. (Surgical No. 25827.) Typical recent hyperplluitarism of adult life 
(acromegaly), of a year's duration, with some neighboi^ood symptoms and assoclaled with an 
unsuqwcted lart:e cerebellar cyst, confusing the clinical picture. Operation. Death. Autopsy. 

Apnl 25, WW. H. M, B., a chemist, 33 years of age, referred by Dr. A. C. Fonnan 
of Bayonnc, N. J., was admitted with the complaint of frontal headaches, increase in the 
sire of the features and extremities, vertigo and n 



Fro. 2S7.— Cmb XXXVIII. X-ny of enlsrged Klla (nat. »»). Note en]i>r(ed (ronlBl anus. 

He has always twen notably healthy and vigorous. He haa been.married seven years 
and *has one child 3 years of age. 

Present Malady. Two years ago he began to have shooting pains in his head (ver- 
tex), brought on by coughing, liftii^ or straining at stool. For a year he baa been very 
constipated and has suffered from indigestion. There haa been some polydipsia and poly- 
uria: no ^ycosuria has been obeerved. 

Three months ago an attack of "grippe" confined him to bed for a month and during 
this illness he suffered much with suboccipital headaches and stiffness of the neck. These 
discomforts have largely disappeared, though he has renuuned very "nervous." There 
have since been three peadiar upteU (February 6, March 5 and March 10) with nausea, 
vomiting (epistaxis or htenmlemeaiB?), retching, hiccoughing and subconsciousness. On 
each occa^on his life was despaired of owing to the consequent exhaustion. Since April 1 
he has been fairly well and has been at work, in spite of a constant bitemporal headache. 

For a year his relatives have observed an enlargement of the fealurea. Though aware 
that he ha^ had to wear a larger bat and glove, that his tongue feels large and thick, and 
though his dentist says his teeth have separated, the patient himself has not been conscious 
of any marked alteration in his appearance. 
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He haa been noticeably unsteady on his feet for a year and has had considerable ver- 
tigo. There haa been no anaphrodisia or impotence. In January, 1910, he weighed 183 
pounds; he has lost 26 pounds. He perapires over-freely, 

Miyslcal Examination. A tall, rather undernouriahed but healthy appearing man, 
weighing 157 pounds and standing over 6 leet. There are outS[iokon evidences of acro- 
megaly. The temperature and pulse are normal. There are no rardiovaacular changes. 
The abdominal and thoracic viscera appear normal. 



Q.258.— CBBeXXXVIII, Fiek 



Fi<M. 250, 260.— Cu« XXXVIII. Note pronouDCtd HcraiMSklic Itavt witb *pKiIic of t«th. promiiwDt 
■up»-orbital ridisi, mmndibulai procDsthiani, etc. 

Neurological examination shows nothing abnormal amde from his unsteadiness, which 
is said to be much lees marked than formerly. There is a poative Romberg; no ataxia of 
the arms. 

The thyroid is palpable and seems enlarged, necessitating a larger collar for the past year. 

Analyslf of Hypcrpbyteal Symptom*, (a) Neighborhood Manifeatatunu. The X-ray 
shows a considerable enlargement of the sella, which measures 2 cm. by l.S cm, in depth 
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(Fig. 357). Eya: The visual fields are somewhat contracted and show a suggestive color 
defect iu the left temporal field (Fig. 238). (By an unaccountable oversight the eye-grounds 
were not examined.) The right pupil is slightJy l&rger than the left. There are no oculo- 
motor disturbaoccs: no history of diplopia. There is slight bilateral nystagmus. 



(b) Glandular Manijeniatiane. The typical changes uf ao early acromegaly are showD 
chiefly by an enlargement of the tongue, of the nose (breadth 5 cm.), the ears, lips and bands 
(glove measurement 23.7 cm.), and by the clubbed toes. 



Fta. 302.— Case XXXVIII. Median section of bnun it 
wllar eym, flsttcniDK of pons and luedullk: cerebellu hemi 



The supra-orbital, occipitid and mastoid regions are prominent and the lower jaw is 
enlarged, with marked separation of the teeth and slight mandibular prognathlara (Figs. 
259, 260). There is considerable forward bowing of the shoulders. An X-ray of the hands 
shows that the changes are chiefly contined to the soft parts (Fig. 281). 
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The Bkin is moist, witb free perspiration i there is a tendency to hypertrichosis with 
abundant sacral hireuties. There is polydipsia and polifiiria. the urine varying from 1880 
to 2260 cc. 

Tests o/ rAermic Reaction. On AprU 27 the usual 2 cc. of 5 per cent, anterior lobe (ox) 
solution was given hypodermically. This precipitated one of the patient's peculiar attacks 
with intense headache and stupor, nausea, dizziness, sweating, vomiting with htematomesis, 
hiccoughing and a slowing of the pulse from 84 to 60. There was no elevation of tem- 
perature. 

This distressing upset would have given us great apprehension had it not so exactly 
Ntnulated his three earlier attacks. The hiccough persisted for forty-eight hours, but the 
headaches shortly disappeared and he was unusually bright and comforiable. 

CordoAydrafe tolerance between 100 and 75 grams of glucose. Thus, on May I, after 
100 grams of glucose at midnight, sugar in considerable amount was present in all speci- 
mens passed the following day. On May 5, 
6 and 7, glucose in 25, 50 and 75 cc. doses 
respectively caused no glycosuria. On May 
8, 100 grama agtun produced glycosuria. 

An operation was decided upon, the 
intention being U) excise a portion of the 
presumably overactive anterior lobe. On 
the morning set for the operation the 
patient complained of an oncoming severe 
headache, and his wife said that she would 
have anticipated one or his familiar acute 
attacks. It is quite possible, therefore, that 
the operation was badly timed, though 
there seemed no particular reason for post- 
ponement, and it was hoped that it might 
serve to ward off the attack, if one were 
actually about to occur. 

May 10, 1910. Operallon. Sublabial 
approach with removal of the scllar base. 
Opening of dilated third ventricle mis- 
taken for a cyst, and accidental severance 
of hypophyseal stalk. Death with symp- br«ia''i!^°mo?*d^^e?v^iopMiti*rfi»[|on.'''i7o^ 

toma of acute cachexia hypopbyseopriva e«remo toraminBl berni»lian of corebellum. 
combined with medullary failure. 

Under scopolamine-morphia-ether amesthesia an attempt was made to conduct the 
operation without a preliminary tracheotomy. The an«athetist experienced great difficulty, 
owing to the large tongue, and finally there was a complete closure of the glottis, resulting 
in extreme cyanosis and cessation of breathing (doubtless due to medullary pressure by the 
then unsuspected cerebellar cyst). An emergency tracheotomy, with transverse tracheal 
incision, was performed and, after a few moments of artificial respiration, spontaneous 
breathing was resumed. 

There was naturally some question as to the advisability of proceeding, but the 
patient's condition after a short inter^■al seemed unaffected by the upset and there appeared 
to be no essential reason for postponement. 

The approach to the sella proved unusually Mmple, easy an^ bloodless. The sphe- 
noidal cells were opened, disclosing a large sellar protrusion, coverei by a thin scale of atro- 
phied bone. This was carefully picked away with nasal rongeurs, thoroughly exposing the 
large dural capsule. 

With a knife-hook the capsule was incised and the gland bulged tiirough the opening. 
In order to obtain a better exposure of the pars anterior the incision was carried upward 
to the very edge of the bone defect, when there occurred a sudden gush of fluid. 
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For a moment it waa thought that a pituitary cyat had been opened, but the collected 
fluid proved to be clear and the cavity from which it e&nie waa so deep as to make it almost 
cert^n that a bulging third ventricle had been opened. It is probable that the stalk waa 
broken off duritiK the examination of this cavity. The contemplated removal of a portion 
of tbe presumably byperplaatic pars anterior waa abandoned. 

The tracheotomy tube waa removed and the sublabial and cervical wounds were 
closed without drains^. Practically no anaesthetic was required subsequent to the tra- 
cheotomy, and by the end of the operation the patient was semiconscious and conversing. 
Urotropin regime instituted. 

Post -operative Notes. He passed a ffurly comfortable afternoon, taking rips of nour- 
ishment and assuring us that he was entirely free from his uaua! diacomforta. In the even- 
ing he vomited once and com- 
plained of some headache. His 
pulse was somewhat feeble and 
his blood pressure registered 
only 90. On the second day he 
waa pale and drowsy but took 
nourish mont well. 

For the following three 
days his condition remained 
much the same, with reatless- 
nesa, feeble pulse, respiratory 
rhythmicity, hiccoughing and 
vomiting. On the morning of 
May 13, his respiration became 
feeble, shallow and sighing. An 
elevation of temperature to 
107.2° per rectum preceded 

Posi mortem Examination. 

The brain was hardened in situ 
and removed in the intact men- 
inges, leaving adherent that 
jmrtion of the cranial baae 
which included the operative 
field. This waa clean, free from 
blood-clot and without signs of 
C1.4,'.''pi«*drrpHr. Jo^Xlii. «pp™ 'ii: or/rU^fthe'S'ji^ic infection. 

pan anlerior and poinu to Iho brokep infundibulnr slalL. lis Onmakingaraediansection 

CHvilyispluHedbvHsuisllblooildoIl/). Note dilBted veatrirk. , . j l n 

a large unsuspected cerebellar 
cyst (Fig. 262) was disclosed. 
This had produced an internal hydrocephalus of moderate degree with the usual bulging of 
the third ventricle, which had been momentarily mistaken for an hypophyaeai cyst at the 
operation. There was the usual degree of cerebellar herniation through the foramen ovale 
(Fig. 293) accounting for the medullary symptoms. 

The Hypopkysii. The infundibular stalk had been broken off just above the gland 
(Fig. 264). The gland itself was considerablj enlarged: the anterior lobe soft and necrotic 
in appearance. 

Histological examination shows that the para anterior has completely degenerated, 
there being no stainabic anterior lobe cells «i(h the exception of a minute cluster (shown 
on serial sections) near the upper portion of the pars intermedia. These may possibly 
represent acidophile cells, though thia la uncertain. The degenerated lobe takea a heavy 
diffuse eosin stain. 
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The parg inUrmedia sbowa s, marked hyperptaaU. Where it adjoinH the degenerated 
pars anterior there are a number of cysts apparently containing thin colloid. There has 
been an extreme invairion of the posterior lobe by unaltered pars intermedia cells, bearing 
the usual resemblance of this type of investment hyperplasia to a malignant process 
(Fig. 265). 

There ia a suggeation, too, of a condition of stasis of the pars Tiervosa, which is unusually 
cellular, ita neurogliar meabwork distended. Most of the spaces are empty but some still 
retain hyaline masses, a large number of which are to be seen in the tissue near the 
broken stalk. 

Other Ductiesa Glands. The adreneUs were large. They show histologically an apparent 
medullary hyperplasia, and there ia a marked vacuolization of the cells occupying the inter- 
mediate layer, only a few normal cells being viaible. 

There was a large persistent Ihj/mua which has the histological appearance of an infan- 
tile gland. It is not invaded by fat. The Hassall corpuscles are very large and numerous. 

The pancreas show an unusual 
number and considerable enlargement 
of the Lslets. 

The thyroid was somewhat en- 
lai^cd and shows an excess of colloid. 
The parathyroUia are infiltrated with 
fat but the cells seem unchanged. 

The testes show a large increase of 
interstitial tissue; the cells of Leidig 
are unusually numerous and occupy 
about one-fourth of the field. 

There is a lymphalic hyperplasia 
of the intestines. The liver on section 
shows no marked change. 

Interpretation. — An in- 
stance of acute hyperpituitarism. 
Pointing in this direction are the 
hypophyseal enlargement, the 
acromegalic overgrowth chiefly 
of the soft parts, the moist, hairy 
skin, the low sugar tolerance and pia. z 

the normal, or slightly elevated, Xpn'raSni 
temperature. Further, there was 
no thermic response to a pars anterior injection, which merely served to 
accentuate the symptoms, much as thyroid extract may aggravate the 
symptoms of Basedow's disease. 

The mixed symptoms of dyspituitarism, such as characterized the eleven 
other acromegalics in this series, were notably absent — dryness of the skin, 
adiposity, sexual changes, high sugar tolerance and so on. 

The condition coincided so thoroughly with our preconceived notions 
of an early stage of hypophyseal hyperplasia that the one bizarre physical 
sign — the patient's static ataxia — was not given its just dues. Unfortunately 
the eye-grounds were not examined — one of the unaccountable oversights 
which occur when attention is drawn away from the possible to the obvious 
in making a physical examination. It is probable that there was a choked 
disc, and this finding might have led us to consider more fully the likelihood 
of a concomitant cerebellar lesion. Still it is doubtful whether we should 
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have been led into a suboccipial exploration even in this event, for the temp- 
tation would have been great to attribute the attacks of headache, vertigo 
and vomiting to glandular intoxication, particularly since one of these seizures 
was brought on by administering glandular extract. 

An equally lamentable feature of this case is the technical fault com- 
mitted at the operation — an experience which more than any other factor 
has led us to desist in the larger number of our subsequent operations from 
little more than the mere removal of the sellar base, unless the X-ray has un- 
mistakably shown a large struma. For such an accident as stalk division, 
particularly with a coincident shutting off of the circulation to the gland 
from below (unavoidable in a transphenoidal sellar decompression), must 
necessarily lead to an ansemic necrosis of practically the entire anterior lobe. 

This has been our experience in the canine after the placement of clips 
on the infundibular stalk, causing complete shutting off of the arterial supply: 
for, as Goetsch and Dandy have shown, the anterior lobe has no collateral 
circulation (cf. page 7). Their studies, which were undertaken after our 
experience with this patient, have demonstrated that the posterior lobe, 
including all of the pars intermedia, is supplied by the vessels which enter 
from behind, and this part of the gland alone, therefore, would retain its vital- 
ity under the circumstances of this operation. 

The patient's terminal symptoms, barring the high temperature, were 
very much akin to those of acute experimental cachexia hypophyseopriva, 
such as follow total anterior lobe removal in the canine. The evacuation of 
the cerebrospinal fluid should have offset rather than aggravated any symp- 
toms on the part of the cerebellar cyst, much as a ventricular puncture would 
have done. There was no escape of fluid after the first few hours, owing, as 
shown postmortem, to a small clot which plugged the opening (Fig. 264). 

The complete degeneration of the anterior lobe cells prevented their 
histological study, and though this part of the gland was obviously enlarged, 
no conjecture can be made as to the preponderance or otherwise of acido- 
philic cells. The extraordinary feature, of course, is the extreme invasion 
of posterior lobe — ^like a malignant epithelial ingrowth — by pars intermedia 
cells which have undergone no hyaline change, although there is an abun- 
dance of hyalin near the severed stalk. 

This pars intermedia hyperplasia resembles the alterations seen in the 
canine gland after experimental obstruction and, doubtless, was incited by 
the existent obstructive hydrocephalus; for it is hardly likely that it could 
have occurred in the last thirty-six hours of life. 

The marked foraminal herniation (Fig. 263) which the brain showed 
suflBiciently accounts for all the respiratory disturbances and for many of the 
terminal phenomena. It is fortunate that we were not led to withdraw the 
lumbar fluid for purposes of study. Still this might have spared us the 
tragedies of the larger operation which was undertaken. 

Cases in which the cause of the hydrocephalus and its secondary func- 
tional glandular deviations are but a matter of diagnostic conjecture are, of 
course, far more numerous. But so long as the exact pathology of the con- 
dition remains uncertified, it would be unwise to surrender to them the amount 
of space in this section which their discussion would require. 
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As a rule the evidences of glandular derangement point merely toward 
insufficiency of posterior lobe secretion, as will be seen. However, in a few 
nstances there have been constitutional manifestations which appeared to 
ndicate some measure of a coincident anterior lobe hypoplasia. 

An illustrative case of this type of dyspituitarism with hydrocephalus of 
uncertified origin may be briefly given. 

CaseXXXIX. (Suncical No. 21840.) DyspitultarUm with enlarged sella accompanying 
marked hydrocefrfialus and pronounced cerebellar symptoms. Decompression iqieratians, 

January 20, 1908. 8. G., aged 20, entered Dr. Barker's service complwning of spas- 
ticity and weakness of the legs. 

He is of a "high-strung and nervous" parentage. Many of his relatives are excep- 
tionally tall: grandfather and two uncles over six feet; father 6 feet 2M inches: brother 
6 feet 4 inches. 

He weighed 12 pounds at birth. A^de from the usual infections of childhood, be was 
fairly well as a boy, though noticeably "clumsy," fat and "chubby." He entered college 



Fias. 269, 167.~Chae XXXIX. Showing hrdroccpholii: configii ration o[ head with projec-tiiig IrontHj >ini». 

three years ago (det. 17), but withdrew after a year, owing to " forgetfulness andinability 
to concentrate his mind." 

Present Malady. For five years there has been a progressive weakness and spasti- 
city of the legs, so that he stumbles in walking. He has been having frequent "bursting 
headaches," occasionally with nausea and vomiting. His head has been enlarging. He is 
very drowsy and has an enoTmoue appetite. Polyuria has been observed. Diplopia has been 
present for some time. 

niyslcal Examination. A healthy-appearing, tall, somewhat adipose young man, 
with a leonine and evidently hydrocephalic head (Figs. 266,267), Weight 188 pounds. 
Visceral examination (abdominal, thoracic, cardiovascular) negative. Blood and urine 
negative. 

The rieuroloffical examination shows a divergent squint of the right eye with subjec- 
tive diplopia: right pupil larger than left: bilateral choked ditc with new-tissue formation 
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and secondary atrophy. The fields show color inversion. Acuity, right 6/60; left 32/60. 
Slight nystagmus: marked static ataxia: gait very unsteady: Romberg positive: some inco- 
ordination of arms: deep reflexes exaggerated throughout, with ankle and knee clonus: no 
sensory distiu'bances. 

He has had a number of epileptiform convulsions with unconsciousness. 

Hypophyseal Manifestations. Skeletal. Height 179 cm. (5 feet 9 inches). The 
head measures 66 cm. in circumference and is somewhat asymmetrical, the cranium appear- 
ing fuller on the right : no exostoses. The supra -orbital arches are very prominent and the 
sinuses enlarged, as in acromegaly. There is no prognathism: no spacing of the teeth. The 
skull gives a hollow note on percussion. 

The X-ray shows the wavelike appearance from atrophy through convolutional pres- 
sure which characterizes the calvarium of cases of long-standing hydrocephalus. The 
sella is enlarged. The radial epiphyses are incompletely ossified. The hands are of the 
**type en long" of Marie. The extremities are cold, clammy, cyanotic — they often feel 
"numb and painful." 

Cutaneous. The skin is moist: without abnormal pigmentation. There is a tendency 
to hypertrichosis. Panniculus is overabundant. 

Carbohydrate tolerance high: assimilation limit for laevulose (1910) not reached owing 
to regurgitation of the sugar. Temperature ranges between 96.5° and 98°. Pulse is some- 
what slowed. 

Numerous operative measures were resorted to before relief from the obstructive 
hydrops was afforded. Thus, on Jan. 21^ 1908 ^ a right subtemporal decompression was 
performed; on March I2y 1908^ a left decompression and exploration of the interpeduncular 
space, disclosing merely a bulging third ventricle; on Jan. 18, 1909, lateral ventricular 
drainage to the snalp; on Feb. 23, 1910, a subaccipital exploration, in view of the apparent 
increase in cerebellar symptoms. 

During this interval he has become very stout, his weight exceeding 200 pounds. 

The last operation has apparently served to overcome all the pressure manifestations, 
which have now (Sept., 1911) been in abeyance for a year, w^ith the decompressive areas 
collapsed. 

Interpretation. — An internal hydrocephalus of some years* duration 
and of slow progress, occurring in a young man whose tamily shows a strain 
in which skeletal overgrowth is dominant. 

The hydrocephalus was presumably due to a posterior lesion (of corpora 
quadrigemina or pineal body?), imphcating the pyramidal tracts and possibly 
the superior cerebellar peduncles. It led to a marked thinning of the skull 
and enlargement of the head, but at the same time there occurred a definite 
increase in stature. 

The X-ray shows an enlarged sella and ununited epiphyses. The ex- 
ternal cutaneous manifestations are also suggestive of pars anterior hyper- 
plasia, but coincident evidences of dyspituitarism, naturally attributable to 
posterior lobe obstruction, are shown by the adiposity, the subnormal tem- 
perature and pulse, the high carbohydrate tolerance and enormous appetite. 

Though it is conceivable that the pineal body may be implicated, either 
by a tumor of the gland itself or by a secondary compression from an adjoin- 
ing lesion, it is idle to speculate upon this (cf. Cases XIII and XL VII). 

B. Distant Lesions with Hydrocephalus and Hypopituitarism. — Despite 
the frequency of outspoken manifestations of hypophyseal deficiency in 
association with hydrocephalus, whether secondary to tumor, to inflammatory 
disease, or of the 'idiopathic" variety, I have found only three articles on 
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the subject in the literature, one of them having been published, I find, prior 
to my first comment upon the subject. 

In 1909 Marieneseo and Goldstein"' made a report upon two cases of 
hydrocephalus with adiposity of the typus femininus and genital hypoplasia, 
one in association with a cerebellar cyst and the other accompanying an 
hydrocephalus of uncertain ffitiology. Subsequently Goldstein"" made a 
further note upon three patients with presumed meningitis serosa who ex- 
hibited suggestive manifestations of hypophyseal disease. He appears, how- 
ever, to regard the evidences of glandular involvement as a possible means 
of differentiation between meningitis serosa and brain tumor and does not 
surest that the same symptoms may occur in both conditions. His three 
patients were all young hydrocephalics with typical constitutional features 
of dystrophia adiposo-geni talis; but it is obviously impossible to exclude 
tumor, particularly of the infundibular variety, without a postmortem ex- 
amination. Six illustrations of the syndrome in slightly hydrocephalic 
children have also been given by Babonneix and Poisseau.^ 



Fiu. 208.— Caw XL, Characl eristic ovcr-well-oouriahoil. hjdropcphniir; ehilcl. 

Of interest in this connection, also, is Marburg's report'" of a patient 
with tumor of the pineal body who exhibited adiposity and sexual infantil- 
ism — a syndrome similar, in other words, to that supposed to typify certain 
hypophyseal tumors and which we have come to ascribe to glandular defi- 
ciency, or hypopituitarism. In consequence of this findit^, Marburg ascribes 
to the pineal gland a functional activity similar to that which our studies 
have led us to associate with the pituitarj' body. 

Needless to say, a pineal neoplasm of any considerable size must lead 
to a secondary hydrops ventriculorum and to stasis of posterior lobe secre- 
tion. Hence it may be expected ultimately to give symptoms of pituitary 
deficiency which will unquestionably be similar to those which occurred in 
Marburg's case. With due appreciation, therefore, that the pineal gland 
may possess functions with which we are unfamiliar and that n conditions of 
disease it may give clinical pictures which may some day be capable of recog- 
nition {cf. Case XLVII of Group V), Marburg's conclusions, based on a 
single case, must be accepted with certain reservations, for some at least of 
the symptoms are so easily explained on another and simpler basis. 

From the discussions of certain of the preceding cases {e.g. XXXIV, 
XXXVIII and XXXIX) it will have been apparent that we are approaching 
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a possible clinical differentiation of the functional derangements of the 
separate lobes of the hypophysis. Thus a posterior lobe insufficiency from 
hydrocephalus may cause the usual disturbances of metabolism with adi- 
posity, and yet the anterior lobe may, at the same time, be overactive and 
excite overgrowth and stimulate sexual activity. The clinical combination of 
adipositj' with genital hyperplasia rather than with genital hypoplasia is, 
therefore, possible. The latter, however, is far more common. 

From a large number of cases which have manifested symptoms of 
hypopituitarism three have been selected, &s they illustrate the condition in 
infancy, in adolescence and in adult life. In the first, the hydrocephalus was of 

the "essential" or unex- 
plained variety; in the 
second and third, it was 
produced by the ob- 
struction of a tumor. 

Case XL. (Surgical No. 
25849.) Pituitary deromu- 
tioit in B case of congenital 
hydrocephalus associated with 
adiposity. 

AprU27.19W. LloydH., 
10 months of age, was re- 
ferred by Dr. McPherson of 
Tonawanda, N. Y., with the 
complaint of hydrocephalus. 

A full-term, supposedly 
normal, breast-fed baby of 
healthy parcDts. 

After aD illness with con- 
vulsions at five weelts of 
Age, there occurred a rapid 
- ^, ^L ■ „ J ■ . ■ J .. enlargement of the head, 

Fig, 209.— Cue XL, Showing Follapsed ventricLca emptied by , '' . . ' 

lumbar punctum. almost to its present sise. 

Physical Examinitioit. An 

over-well-nourished, hydrocephalic child (Fig, 268), weighing 2B pounds and with the 
characteristic facies of the malady. Circumference of heaj 613.5 cm. 

The skin was dry and shiny; the hair very thin and sparse. Only the two lower incis- 
ors had erupted. The finders were especially delicate, tapering and transparent. Tem- 
peralure (rectal) wa9 irregular, often subnormal (97°-100°F,), 

The usual preliminary steps were taken to determine the situation of the obstruction. 
By various single and combined (lumbar and ventricular) punctures it was shown that tht 
ventiide could be emptied by a lumbar -puncture and hence that a free .communication already 
existed between the ventricular cavities and the subarachnoid spaces, indicating the futility 
of the usual methods prescribed (or ventricular drmnage. 

It was also shown that large amounts of the fluid could be withdrawn (600 cc, or more at 
a time) by either route without upsetting the child. 

All the specimens of fluid were found to show the reactions characterizing posterior 
lobe extracts. The specimen first removed from the ventricle, however, gave more active 
reactions than any subsequent ones. The fluid would reaccumulate in from six to eight 

It was shown, furthermore, that urotropin injected into the ventricle did not subse- 
quently appear in the urine, whereas, when taken by mouth it promptly appeared in cere- 
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broBpinal fluid and urine. Obviously the cerebroapinal fluid " block " lay between the 
Bubarachnoid spaces and the intracranial bid uses — circumstances under which some form of 
drainage such as that advocated by Payr, or the retroperitoDeal method which I have sug- 
gested, is indicated. 

July S. Optralioa. Laparotomy: establiahment of eonimunication between arach- 
noid and relroperiloneai epacex by small trephine openinK in fifth lumbar vertebra. The 



Fio. 270— Case XL. RhoKing disloned hypophysis (nil. site). <]) Upper view: (II) pomerior 
view with rollaid-lilkd ckh sbowiot; (Itl) luwvr vfeK, b iquare oF adhereal duri. with cenlrsl point of 

bead remained collapsed {Fig, 269) for eight days and the condition seemed favorable, ea 
there were no abdominal symptoms.* 

Unhappily, at the end of this period the drain became occluded. A second operation 
sa undertaken and led to a fatality on the following day. 

July 20. Postmortem Examination. The brain, hardened in »ilu and removed 
within the meninges, showed an extreme grade of dilatation of all ventricles, the aqueduct 
being 4 mm. in diameter and the foramen of Magendie large and patent. 



The third ventricle was much distended and the hypophysis greatly flattened (P"ig. 
270), a large colloid cyst occupying the cleft (Fig. 271). The cellular columns of the pars 
anterior gave the usual appearance of these flattened glands (Fig. 272). 

The body showed an excess of panniculus and much fat about the abdominal oi^ans. 
The larger viscera were negative. The ductless giandi showed no obvious deviation from 

• It is interesting, in view of the known action of posterior lobe extracts (and there- 
fore of cerebrospinal fluid, as we believe) on smooth muscle, that three of our earlier cases 

of retroperitoneal drainage for hydrocephalus died from intussusception. 
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the normal for a, child. The adrenals and 'poralhyrouia were, perhaps, Ui^er than UBual. 
The ihymua also was large and there was an abundance of lymph adrnoid tissue elsewhere. 
Hittologicait)/ the glands, with the exception of the hypophysis, showed no especial change. 
The liver was exceedingly fatty. 

Interpretation. — An extreme grade of hydrocephalus, presumably due 
to an obstruction of the pachymeningeal outlets of the fluid from the sub- 
arachnoid spaces. A flattened and congested, though physiologically active 
gland, with obstructive insufficiency of the posterior lobe leading to a low- 
ered metabolism with adiposity. 

It is possible that the sparse hair and delayed dentition of these hydro- 
cephalic children may likewise be an expression of deficient posterior lobe 



secretion, for in two or three of them a rapid growth of hair and early erup- 
tion of teeth has occurred soon after a successful drainage. 

Case XLI. (Surgical No. 22013.) Obstriictrve hydrops ventrkuloruni due to a glio 
matous cerebellar cyst. Defonnation of pituitary body with colloid cyst. Hypopituitarism 
Operation. Autopsy. Status thymo-lymphaticus. 

February Si, 1908. Francis S., 2 years of age, was referred by Dr. Charles G. Jen- 
nings, of Detroit, with the complaint of hydrocephalus. 

The child, apparently healthy, had been weaned at 6 months and artificial feeding 
begun. Several gaetro-intestinal upsets occurred and there was thought to be some indica- 
tions of rachitis — epiphyseal enlargements, head sweating, delayed dentition and failure 
of closure of fontanelles. 

Three months before admission, following a severe cranial trautna, the head began to 
enlarge, with bulging of the unclosed fontanelles. The musculature of the body became 
weak, the pupils dilated, and there was a convergent squint. Nausea and vomiting occur- 
red, and was attributed to gastro-intcetinal derangement. 

Physical Examination. A well-nourished child, weighing 25 pounds, with a hydro- 
cephalic enfar0fc7n«n{o/fji« head (53.5 cm. in circumference). There was considerable rtfiifiJy 
of the extremities, with exaggerated deep reflexes; a bilateral abducens weakness; an atro- 
phic pallor of the discs, and a declining papilltEdema without measurable swelling. The 
hands wei« used awkwardly and with considerable ineodrdination and tremor. 
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A series of double venlriatlar and 
lumbar punciures were performed to de- 
termine i/ poa^ble the utuation of the 
obiitruction. The tension of the fluids 
was equal, but it was not possible at 
first to empty the ventricles from below. 
This subsequently became posiuble, and 
it was thought that a communication 
had been established between ventricle 
and subarachnoid space, the view being 
that as a result of the trauma some ad- 
hesions, from B mild inflammation, ex- 
travasated blood or a serous meningitis, 
had partially occluded the iter or fora- 
men of Magendie. The presence of a 
tumor uiM BO* tuapected. 

The child improved markedly and 
on A pril IS was discharged . The better- 
ment continued and the condition seem- 
ed to be at a standstill until fieptember, 
when the earlier symptoms relumed, 

with nausea and vomiting. There was , Fio. 273.— C«« XLI Showing cerobellsrcynt wiih 

some further enlargement of the head. *"""*'" ' ' "PPL-f" ■ t» '™"^ v "■p" len ncuorum. 
April 111, 1909. Read miss) Ml. There had been an evident advance in the process, 
with an enlargement of the head to 63 cm. and typical hydrocephalic facies. 

The other symptoms were as be- 
fore — spasticity with exaggerated re- 
flexes, a positive Babinski, strabismus 
and muscular weakness, the child be- 
ing unable to sit up or to bold up its 
heavy head. 

In addition, there was a positive 
though shght nystagmic, and the move- 
ments of the arms had become definitely 
ataxic. Despite the supposed gastio- 
intestinal disturttances the nutritional 
condition was excellent with a tendency 
to obe»ily. 

April Z9. Operation. A suboccip- 
ital exploration disclosed a. large central 
cyst, in the wall of which a shell of 
tumor was apparent. A portion of this 
wall was shelled away and the wound 
closed. The excellent recovery from 
the amestbetic was followed three hours 
later by a sudden collapse associated 
with hyperpyrtxia. 

Autopsy. Body of a child showing 
Fia, 274. — Cmb XLI. Showing the widely die- an overabundant panniculua. 
tended third venlricle (n«t. aiu), with point o( ntWch- -»>, i . i_ j j - -. 

meni of hypophyieai itklk. The frrain was hardened in nlu 

uid on section (Fig. 273) showed the 
cyst with its mural shell of gliomatous tumor, and the ventricular hydrops. The third 
ventricle and infundibulum were widely dilated (Fig. 274). 

The kypopkysit was flattened, its stalk elongated, and a large colloid cyst occupied 
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the cleft {Fig, 275). Histological studies showed the usual cellular condition of the 
pars nervosa with hyperplasia nf para int«rmedia commonly seen in obstructive cases. 
The pars anterior was flattened, with the cell columaa compressed and lying in con- 
centric rows. 

DucUege Glands. The thymus was much enlarged, the two lobes extending out over 
the pericardium: it was pale on section and there were a number of small opaque areas. 
The gland showed biatologicallypracticallynorctrogreBsivechanKes: thcHassairacxirpuscles 
were very large and numerous. The pancreas appeared normal. On section the islets were 
large and very numerous. The adrenais appeared normal. The thyroid was small and pale. 
The acini contained an excess of colloid for the gland of an infant. 

The spleen measured 7 by 4 by 2 cm. and showed a great enlargement of Malpighian 
corpuscles. The lymphatic tissue of the intestine was in excess and the mesenteric glands 
were enlarged. The Oiorta appeared exceptionally small and delicate. 

Aiialomical Diagnosis. Status tymphaiicus: obstructive hydrocephalui: gliomatoiu cyst 
of cerdxlliim. 

Interpretation.— Hydrocephalus was the dominant chnical symptom, 
though the causal agency by which it was produced — a cerebellar tumor- 
was not suspected until a year after the child first came under observation. 
Were the postmortem examination in a ca.se of 
this kind limited to the examination of the abdominal 
and thoracic organs, the sudden death after antesthesia 
with hyperpyrexia would naturally be attributed to 
the obvious status thymo-lymphaticus. 
This has been commented upon in the discussion of 
Case V — an adult in whom the condition was still more 
striking. 

In all probability the thymic state was not merely 

coincidental. It is more likely that it represented a poly- 

Fio.275.— CbbpXli. glandular manifestation of ductless gland involvement, 

like ID invcriod mii.h- the hypophysis, in all likelihood, being the member of the 

room, wilh Ittrge colloid . -i ■_ i- . j 

globule eitruded from scncs primarily imphcated. 

The pituitary derangement was in the nature of an 
obstructive posterior lobe insufficiency causing a moderate grade of hypo- 
pituitarism, and. as has been seen, this condition of the gland represents 
the form of functional disorder which is most commonly associated with a 
persistent thymus even in adult life. 

Case XLII. (Surgical No. 26138.) A large endothelioma of Ihe right hemisphere 
causing hydrops of the third ventricle and hypopituitarism. Operation. Death. Character- 
istic polyslandular lesions. 

June SO, 1910. Ida J., colored, aged 23, married, was referred to us by Dr. Campbell, 
of the Manhattan State Hospital, with the complaint of "brain tumor" — a diagnasis cer- 
tified by an exploratory operation. 

Tumor History. The intracranial symptoms began with headaches in 1904, at the 
age of seventeen. She was married in 1906, and has never been pregnant, though she was 
supposed to be so from the onset of amenorrhaa, which occurred soon after her marriage 
and which has persisted. 

In 1907 there were headaches, vomiling and impairment of vision. In 1909 weakness 
of the left arm and stiffness of the leg occurred, and a tender, pulsating swelling appeared 
over the right parietal region. There were also focal irritaiiee mmiemenis of the left face. 
lAter left heou-bypssthesia was observed. 
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lu December, 1010, a loc^ exploration 
of the parietal swelling showed an area of 
pressure atrophy of the akuU overlying a 
vascular dural endothelioma, a. fragment 
from the surface of which was removed. 
The symptoms progressed unabated. 

Physical Examlnalion. An exceed- 
ingly stout young colored woman (Fig. 
276), 5 feet 3 inches tail and weighing 160 
pounds, presenting the full-blown symp- 
< tomatology of a locallzable cerebral tumor. 
General pressure symptoms were extreme 
— severe headache, vomiting, practical blind- 
ness from secondary atrophy, etc. The 
localizing symptoms, which need not here 
be gone into, were definite for a large cen- 
trally placed cortical growth in the right 
hemisphere. 

Hypophyseal maaifestatlons were 
shown by the extreme adiposity, dry skin, 
Bubnormal temperature, slowed pulse, low 
blood pressure and amenorrhcea. 

JuneZGIh. Operation. Primary stage 
with exposure of growth; excessive bleed- 
ing and many periods of respirabjry cessa- 
tion, requiring artificial respiration. June ^"^ "''^'^^n,pi-n"i„g"b*rSro''tumo'r, "''*'"""*' """ 
SO, attempted second st^e, which was 

abandoned after excessive bleeding during the early efforts to begin the enucleation. 
Death from respiratory failure some hours later. 

Jidy I. Autopsy. The body showed a superabundance of panniculus and fatty 



And hydrot^ Largely confiaed id the third vi 
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chaogea in most of the orguu. La^er viscera practically negative, except for the adiposis. 
The liver in particular showed marked fatty degeneration. 

The brain showed (Fig. 277) a large vascular dural endothelioma of the right hemis- 
phere, which bad led to a marked cerebral distortion with a wide hour^ass dilatation 
(Fig. 27fl) of the third vectricle. 

DutlUM Glandg. The 'piluiUtry body was much flattened and the posterior lobe and 
cleft were largely replaced by a large retention cyst of colloid (tig. 280). The thyroid was 
enlarged and colloidal. The adrejidU showed little miscroscopio.l alteration, except for the 
lipoid change of the sona f asciculata. The 
ovarie* were large, 5 by 2)i cm., and 
cystic. Only one fully formed Graafian 
follicle was apparent; the rest were 
minute and undeveloped. There was a 
"persistent" thymut measuring 9 by 7 



I. S7e.— Cue XLtt. 



Fio. 280— ChwXLII. Upper tI«w o( flat- 

tcn«l hvpopbysLS sbowinc empty eoJloid cyat 
oi postenor cleft. 

by 2.S cm. It contained an unusually 
large number of Hassall's corpuscles of 

Interpretation.— The patient 
presented symptoms of hypophy- 
seal deficiency comparable in their 
clinical aspects to those produced by experimental ("almost total") hypo- 
physectomy or to clinical instances of infundibular tumor directly compressing 
the gland. 

Needless to say, the pressure here was due to the intermediation of the 
cerebrospinal fluid, which caused a dilatation of the third ventricle, obstructed 
posterior lobe secretion and flattened the anterior lobe. 

In a case of this kind there are, of course, no neighborhood hypophyseal 
symptoms, and the X-ray does not show an enlargement of the glandular 
pocket; hence the blindness, for example, is due to an atrophy secondary to 
the high grade of choked disc, not to a primary atrophy from direct pressure 
on the nerves.* 

The hypophyseal manifestations must be clearly distinguished from the 

•Oppenhelm (Chariw^Annolen, 1890— Lehrbueh IV Aufl, S. 946) first called attention 
to the bladder-like distention of the third ventricle, which he presumed might be a cause 
of pressure atrophy and bitemporal hemianopsia — a doubtful explanation. 
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tumor symptoms on which they are superimposed. They are in all likeli- 
hood attributable to the hydrops of the third ventricle which from the out- 
set would natiu'ally inhibit the secretory function of the gland. I say *nat- 
urally' rather than 'necessarily/ for in Case XXXVIII of this Group the 
pars anterior at least seemed to have been stirred into activity by the 
obstruction, with resultant signs of acute acromegaly. 

GROUP v.— CASES EXHIBITING A POLYGLANDULAR SYNDROME. 

With some hesitation a separate group has been made under this head- 
ing, for the purpose of including a nimiber of patients exhibiting unmistak- 
able evidences of ductless gland disorder, in whom, however, the hypophy- 
seal manifestations did not so far predominate as to justify the assumption 
that the extensive general glandular derangement had its origin in this par- 
ticular gland. 

Although in some of the patients the intracranial symptoms were suflS- 
ciently marked to bring the pituitary or pineal gland under strong suspicion, 
and though some showed marked improvement under hypophyseal therapy, 
nevertheless the clinical syndrome of each shows peculiarities which conform 
with none of the standard types heretofore given. 

It is, of course, fully appreciated that in almost all of the cases which 
have been included in the four preceding groups there have been evidences of 
the participation of more than one of the ductless glands. This has been 
emphasized in many of the case reports — numbers V, XXIX and XXXII, 
being good examples — and will be again referred to in the section on symp- 
tomatology. It does not always require a postmortem examination to make 
this clear, for gross alterations in thyroid and testis may be apparent, and 
secondary functional disturbances on the part of the more inaccessible glands 
— of interstitial cells of Leydig, pancreatic islets, thymus, ovary and adrenal — 
are often symptomatically recognizable. 

In acromegaly, for example, the frequent coexistence of a goitre, the 
early glycosuria, amenorrhcea, pigmentation and asthenia, suggest, in one 
or another of the cases, participation of thyroid, pancreatic islets, ovary and 
adrenal; and whether these organs are all involved at the outset by the under- 
lying biochemical disturbance — which doubtless is the background for many 
ductless gland disorders — or, what is more probable, become secondarily 
implicated during the compensatory readjustment of metabolic processes 
consequent upon the primary derangement of the gland in question, does 
not modify the fact of the pluriglandular nature of the malady. 

The same holds true for primary states of hypopituitarism, for here a«ain 
characteristic changes, which are presmnably secondary, occur throughout 
the ductless gland series; but the facts related in connection with the cases 
comprising Group IV would tend to give additional assurance that a primary 
hypophyseal derangement is capable of bringing about a functional unsettling 
of the entire glandular series. 

The close physiological interrelation of these structures has been 
abundantly emphasized on experimental groimds, notably by Pineles^' 
in 1899 and later by Eppinger, Falta and Rudinger.'* Clinicians, however, 
with the possible exception of the French school, have been slow to 
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appreciate the symptomatic significance of the facts which their studies have 
elucidated. 

In the case of thyroid and parathyroids, of pituitary and pineal bodies, 
of adrenals, thymus, pancreatic islets, testis and ovary, any disturbances of 
function, whether in the direction of increased or of lessened activity, will 
doubtless occasion reciprocal alterations in one or another, if not in all, of 
the correlated glands. These alterations ma^'^ produce changes which are 
clinically recognizable, or, on the other hand, changes which the miscroscope 
alone can detect. Nevertheless, despite the inevitable ultimate polyglandular 
nature of the picture from the pathological point of view, a primary distur- 
bance of each one of these glands, whether in the direction 'of overactivity 
or underactivity, doubtless will be found to possess its own characteristic 
clinical syndrome which differs from that of each of the other glands. 

The various syndromes associated with primary glandular insufficien- 
cies, owing partly to the possibility of their experimental reproduction, are 
the better known. Thus, cretinism and myxcedema, Addison's disease, pan- 
creatic diabetes, parathyroid tetany, and the eunuchoid state are clinically 
recognizable states due to primary deficiency of individual glandular struc- 
tures; we may now add to this list the "dystrophia adiposo-genitalis,'* which 
we have laid at the door of hypophyseal deficiency and possibly also the 
hypothymism experimentally reproduced by Klose and Vogt, as well as 
the hypopinealism of Frankl-Hochwart. 

The reverse states — those due to hyperactivity of the individual glands — 
are as yet beyond experimental reproduction, and partly for this reason they 
are not so well understood in their clinical aspects, hyperthyroidism being 
the one notable and unquestioned example, though acromegaly and gigantism 
and the status thymicus are commonly accepted as expressions of primary 
hj'perpituitarism and hyperthymism. 

It is not to be overlooked that the aetiological incident lying back of the 
primary glandular involvement, particularly in the case of the functional 
hyperplasias, is in most instances still in obscurity. We can readily explain 
a state of lessened activity when an individual gland is the seat of disease — 
such as occurs in adrenal tuberculosis — or when a gland is affected by com- 
pression, as in many cases of hypopituitarism, but the source of the stimulus, 
biochemical or otherwise, leading to states of overactivity is less apparent. 

As in the case of hyperthyroidism, bacterial toxines may play an impor- 
tant r61e, and a history of an antecedent infectious disease was obtained in a 
number of our cases of supposed hyperpituitarism. It is possible, too, that 
states of malnutrition, auto-intoxications, trauma, a disturbed vascular or 
nervous supply to the gland, or oft-repeated physiological hyperplasias, such 
as accompany pregnancy, may represent the aetiological incident in certain 
cases. However, these things are as yet largely conjectural, and the single 
fact remains that there is probably a fairly definite clin- 
ical symptom- coihp lex for a primary involvement of 
each of the ductless glands, whether the involvement 
is of such a character as to excite, on the one hand, an 
excessive secretion or, on the other, to diminish func- 
tional activity. 

In some cases, however, the symptomatology may be so confused that 
it is impossible, with our present limited knowledge, to tell which of the indi- 
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vidual glands is actually the primary seat of disease. We may in time be 
able to determine this by the slow therapeutic test of feeding the active prin- 
ciple of one gland after another; or a more expeditious method may be sup- 
plied by the immediate reactions which follow the subcutaneous or intra- 
venous injections of various extracts. 

In brief, the term ^^polyglandular syndrome^* indicates merely that second- 
ary functional alterations in members of the ductless gland series occur when- 
ever the activity of one of the glands becomes primarily deranged. Further, the 
term as here employed is restricted to those ccLses in which it is difficult to tell 
which of the structures is primarily at fault. 

The following two cases will serve as illustrations. The second of them 
represents a clinical syndrome which cannot be uncommon, for we have 
seen two other examples, one, however, being sufficient for this report. 

Case XLIII. (Surgical No. 26405.) A syndrome sugg^ve of pluriglaiidular insufficiency, 
involving hypophysis, thyroid, adrenal and ovary. Marlced improvement under pituitary 
administration. 

June 8, 1910. Miss M. B., 40 years of age, entered Dr. Barker's service, complaining 
of variable symptoms. She was subsequently transferred to us for special hypophyseal 
studies. 

Her mother had a "goitre" and "rheumatism." All of the eleven children of the 
family, except one brother who died of phthisis, are living and, with the exception of the 
patient, are well. 

Personal History. She was always delicate as a child, with more than the usual share 
of maladies — measles, scarlet fever, whooping-cough, tetanus (?), three attacks of inflam- 
matory rheumatism at the ages of 6, 13, and 27, pneumonia, and "of course'- malaria. Her 
menses began at 13 and were regular until three years ago, since which time there has been 
complete amenorrhtsa, 

l^resent Malady. This she dates from an attack of influenza nine years ago, which 
led to inappetence, indigestion, constipation and pronounced psychic disturbances — con- 
fusion, irritability, forgetfulness. She has since suffered from insonmia, nausea and occa- 
sional vomiting. 

Her skin has gradually become harsh, and a peculiar oedematous thickening and 
swelling has taken place in the subcutaneous tissues, chiefly in the neck, but extending over 
the face as well. Pruritus of the extremities has been marked. Her hair has become thin, 
dry and gray. 

Her speech and her body movements have become slow, and, formerly very lively 
and buoyant, she has felt too dull and indisposed "to do anything or go anywhere." 
Despite the oedema of the tissues she has lost 10 pounds in weight. She suffers greatly 
from the cold. 

Physical examination shows a delicate and poorly nourished woman of small stature 
with a senile appearance.* There is a peculiar boggy cedema of the nose, lips and cervical 
tissues, giving her an extraordinary expression, accentuated by her markedly receding chin. 
These tissues do not pit on pressure, but feel firm and elastic. 

The skin has a yellowish tinge: it is harsh, finely wrinkled and dry and there are areas 
of piffmenUUian. Hypotrichosis is marked. The hair of her head is thin and brittle and 
there are patches of alopecia. The eyebrows are scanty : there is practically no pubic 
or axillary hair. The tongue is thickened, coated, rubbery and considerably enlarged: 
there is marked pyorrhoea alveolaris. 



* Her appearance resembled, though in lesser degree, the remarkable cases of "pro- 
geria" descrioed by Jonathan Hutchinson and by Hastings Gilford (The Disorders of 
Postnatal Growth and Development, London, 1911). 
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Her temperature is markedly subnormal, often falling to 96.6 ^, and the pulse slow, 
occasionally 50. Blood (Wassermann, etc.) negative except for a slight anaemia. Urine 
normal: no polyuria. Blood pressure low. 

Visceral examination (thoracic and abdominal), and also neurological tests practically 
negative. The reflexes are brisk to exaggeration. The joints everywhere show an hyper- 
trophic arthriliSj but the process seems inactive at present. There is a general enlargement 
of the palpable lymph glands. 

Ductless Glands. — An X-ray of the cranial base shows an exceedingly small (8 mm. 
by 10 mm.) but normally placed sella. The thyroid is somewhat enlarged; suggestive myx- 
oedema. There is an apparent increase in retrosternal dullness. Adrenal: Pigmentation, 
low blood pressure, asthenia. Ovary: Complete amenorrhoea. 

Therapy. — On the assumption that the patient was suffering from myxcedema, 
thyroid was given for three weeks after her admission, with no change in her condition. 
At the end of June h3rpophyseal preparations were administered in place of the thyroid 
extract. A complete transformation occurred, with a rapid disappearance of the oedema, 
a softening of and return of moisture to the skin, and a nearly normal temperature and 
pulse; but most marked of all was the change from her former drowsy and inert mental 
condition to one of lively buoyancy in which she began for the first time to show interest 
in her surroundings. The pyorrhoea rapidly cleared up and the apparent enlargement of 
the tongue subsided. On July 24 there was a return of menstruation — its first occurrence 
in three years. 

An outcrop of zoster on Aug. 2 m the left fourth cervical skin-field temporarily 
interrupted her convalescence, but hy Aug. 16 she was up, walking about and feeling again 
" a different person." 

At this time the pituitary feeding was discontinued for the purpose of establishing 
her sugar assimilation limit. She was unable to retain a larger amount than 200 grams of 
glucose, which caused no glycosuria. 

On Aug. 19 a, thermic reaction test with 0.1 gram anterior lobe extract (Armour) led 
to a marked fall in temperature to 96*^ F., rather than to the expected rise, and caused a 
subjective return of her former distressing subjective symptoms, with some mental con- 
fusion, a tight feeling in her head, the former chilly sensations and so on. On Aug. 21 the 
glandular feeding was resumed, with a prompt restoration of subjective well-being. 

By the time of her discharge (Aug. 23, 1910) she was again mentally bright and lively; 
her skin was moist and smooth, and a fine growth of hair was beginning to appear over 
the former areas of alopecia. 

Subsequent Note. — With an occasional intermission she has been taking the extract 
continuously, and writes that she remains in excellent condition, with active mental proc- 
esses, her hair growing rapidly and her weight increasing {Au^. 24t 96 pounds; Oct. /, 
101 pounds; Nov. 16 ^ 113 pounds). There was a second scant outcrop of herpes zoster 
on the left side over the lower ribs a month after her departure. Normal menstruation 
has continued. 

Interpretation. — The case is a confusing one at best, and were it not for 
the very definite improvement in her condition under pituitary extract there 
might be no reason for thinking that the hypophysis rather than thyroid or 
ovary, for example, was chiefly responsible for the constitutional disturbances 
which she presented. Whether the polyglandular upset was a consequence 
of the widespread chronic arthritis or whether the arthritis was caused by the 
disturbances in metabolism resultant to a primary ductless gland disease 
must be a matter, as yet, of pure conjecture. 

It is presumable that hypophysis, thyroid, adrenal and ovary are all at 
fault and that extracts of any one of these glands might be beneficial, though 
the hypophyseal therapy proved more efficacious than thyroid extract, 
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which was the only other form of opotherapy tested. If an hypophyseal 
derangement of some kind was actually causal in the symptom-complex, 
this at all events did not conform to the usual type of hypopituitarism. For 
adiposity was lacking, though there was a high sugar tolerance, and further 
uncertainty is offered by the negative thermic reaction and the aggravation 
of symptoms which foUowed an anterior lobe injection. The essential feature 
of the condition seems to have been one of multiple insufficiency involving 
several of the glands. 

A corresponding symptom-complex has been designated as insuffiaance 
pluriglandtdaire by Claude and Gougerot,** who ascribe the condition to the 
combined functional deficiencies of several of the organs of internal secretion. 
Similar states have been described by others. We do not feel, however, that 
the perpetuation of the term, as the designation of a clinical entity, is justi- 
fiable unless qualified by full appreciation of the fact that the pluriglandular 
implication usually indicates a primary fault of one, and a secondary derange- 
ment of other correlated structures. 

As Delille*' has pointed out, particularly in relation to hypophyseal 
disease, "insuffisance pluriglandulaire" may occur either in association with 
primary hyperpituitarism or primary hypopituitarism. The polyglandular 
syndrome, in other words, is more apt to be a combination of fimctional de- 
ficiencies of some members of the series and functional hyperplasias of others, 
these changes being regarded by Alfred Kohn"* rather as evidences of gland- 
ular antagonisms than as vicarious or reciprocal activities. 

Case XLIV. (Surgical No. 26399.) Polyglandular syndrome with suggestive involve- 
ment of pituitary, adrenal and testicular glands and possibly of thymus and thyroid. 

Auffxisi 14y 1910. — ^Tony W., a Russian, a laborer, 24 years of age, unmarried, was 
admitted through the Dispensary to Dr. Barker's service July 17, and was subsequently 
transferred to us for study. His complaint was "weakness."' 

Family and past histories without note. He has heretofore always been well. 

Present Illness. — He has been losing strength for a year and has been unable to work. 
At present he cannot walk without great exhaustion. The asthenia is so marked that he 
has difficulty even in dressing himself. 

Physical Examination. — An ovemourished man, weighing 180 pounds, with a slowed 
pulse (averaging 60, occasionally reaching 40), and a subnormal temperature (96.4 to 98**). 
Mucous membranes are a good color, the tongue is coated, the teeth decayed, with pyorrhoea 
alveolaris. 

He is d^ll and somnolenty sleeping much of the time. His skin is swarthy and much 
pigmented^ the discoloration being accentuated on the face and hands, axillae, areol®, um- 
bilicus and genitals. It is, furthermore, dry and smooth and he perspires hardly at all. 
There is practically no axillary and pubic hair. Panniculus is abundant. 

Cardiovascidar. — ^There is a striking enfeeblement of the heart sounds, with a soft 
systolic precardial murmur. Low blood pressure. The urine is normal and the blood also, 
except for a slight eosinophilia (6 per cent.). Wassermann test negative. 

Visceral examination (thoracic and abdominal) negative. Liver and spleen are not 
palpable. 

Tuberculin injection causes a slight prolonged 36-hour pyrexia to 100.5** at highest 
point, associated with an extreme slowing of the pulse. 

Carbohydrate tests impossible, as the taking of more than 100 grams of glucose leads to 
vomiting. There is evidently an atony of the bladder, as the patient may void only once a 
day and then a large amoimt — 2000 cc. on one occasion: no demonstrable polynria, however. 
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Neurological Examination. — Though the gait and station are normal there is an 
extreme asthenia. The grip is exceedingly feeble and the patient states that it requires 
great physical effort to extend the fingers after making a fist. He can raise himself on his 
toes only five times in succession: he cannot lift a twelve-pound weight from the floor, 
etc. The facial muscles are weak. 

Electric responses are normal, though irritability is slightly diminished, but there 
is no tendency to fatigue: no tetany — i.e. neither the reactions of mysesthenia nor myatonia 
(Dr. H. M. Thomas). The deep reflexes are not obtainable even on reinforcement. The 
superficial and visceral reflexes are normal but there is complete loss of corneal and pharyn- 
geal responses. There is a sUght Romberg with a tendency to fall backward. 

The cerebral nerves are normal. The eyes show no change beyond a slight contrac- 
tion of the visual fields. There is definite hypcesthesia of the body to painful stimuli. 

Ductless Glands. — Hypophysis: The head is large with a very broad cephalic index. 
The lower jaw is undershot. The hands and feet are over-large and square. The X-ray 
shows a moderate erdargemeni of the sella turcica. Cutaneous changes and adiposity of insuf- 
ficiency. Thyroid: Not palpable. Thymus: No retrosternal dullness. Adrenals: Cutaneous 
pigmentation, asthenia, low blood pressure. Testes: Small: the patient is impotent. 

The injection of 1.1 gram of boiled anterior lobe on August 20 ^ and of 0.2 gram on 
August 24y gave a negative thermic reaction^ but caused polydipsia and temporary pol3ruria; 
no sugar. 

Therapy. — Under pituitary administration there occurred a striking improvement in 
the patient's condition; his muscular tone improved; his sonmolence lessened. He gained 
14 pounds in weight during his hospital residence. Discharged Sept. 2, and has not been 
subsequently heard from. 

Interpretation. — Certain features of the condition were suggestive 
of mysesthenia and myatonia, his physical weakness being almost more 
pronounced than in any, even of the outspoken cases, of primary hypo- 
pituitarism in our series. However, the general enfeeblement, comprising 
the cardiac as well as skeletal musculature, resembled rather the asthenia 
of Addison's disease, and the medical diagnosis lay between adrenal 
tvberculoeis and incipient acromegaly. 

It is of interest to recall that Tilney (1907) reported a case which 
was designated ** asthenic bulbar paralysis,^' in which an adenoma of the 
hypophysis was found postmortem; and Fontanel (1905) and Marienesco 
(1908) have each recorded other examples of this disease with pituitary 
enlargement. 

Evidently in this patient the entire chain of ductless glands was 
functionally deranged, and it is doubtful which of them may have been 
primarily affected. The pigmentation, the unusual weakness and the posi- 
tive tuberculin reaction naturally suggest the adrenal,* though the en- 
larged sella, indicating the existence of an hypophyseal struma, and the 
improvement under pituitary feeding favor the hypophysis as the primary 

offender. 

The patient was irritable and refractory, and elaborate studies such 
as the case needed were impossible. The more striking symptoms are 
the muscular weakness with abolished deep reflexes, the pigmentation, 
the subnormal temperature and pulse, the. tendency to adiposity, the 



* We have since (Dec, 1911) studied a very similar case in which a marked hypo- 
glyccemia (0.0235 per cent, sugar) was found by Jacobsbn. Judging from the experiences 
of Porges this would suggest that the adrenal element was dominant (cf . Case XXIII) . 
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Bomnolence, the impotence and the dry skin — symptoms many of which 
could accompany a primarj' disturbance of the function of several of the 
glandular series with the inevitable secondary involvement of the remainder 
of the group. 

It is not impossible that some form of opotherapy other than hypophy- 
seal would have led to a subjective improvement of corresponding degree. 

In the following three cases the intracranial symptoms were suffi- 
ciently definite to lay the burden of responsibility upon the hypophyseal 
or pineal gland, and yet in all, the glandular manifestations were so 
bizarre, so unlike those presented by the cases which have been recorded 
in the preceding groups that they have been placed apart in this group 
of cases with a polyglandular syndrome. 

They unquestionably represent types of ductless gland disease of a 
different order from those commonly recognized, and give an opportunity 
for collecting the facts recorded in 
relation to pinealism and the possible 
hyperplasias of adrenal and inter- 
stitial cells of Leydig. 

Case XLV. (Surgical No. 27140.) A 
syndrome of painful obesity, hypertrlchogU, 
and amenorrhcea, with over^Jevelopinent of 
secondary wxual characterisllcs accompanying 
a low grade of hydrocephalus and bicreased 
cerebral teiuton. Pituitary, adrenal, pineal or 
ovary? Subtemporal exploration and decom- 

Dec. 29, iPIO.— Miss M. G., a Rus«an 

3ewe9B, single, aged 23, was referred to ub by 
Dr. De Witt Stetten of New York. 

One of tk numerous and healthy family, 
she was well until 16 years of age, having 
been free from the customary children's 
ailments. 

TTie Piwent Malady.— Her merae*, which 
began at the age of 14, were regular for two 

years and then, 7 years ago, suddenly ceased, ^^^ jsi _Cs«. XLV Showiae hirauties of lip 
coincident with attacks of temporal head- sod [oreb«d. 

ache, pain in the back and swelling of the feet. 

Her vmoti began to fail at this time. There have since been periods of diplopia. 
Nausea with vomiting has occurred with the more severe headaches. She has had 
more or less intracranial discomfort ever since; often aching pains in the eyes. Diziiness 
and unsteadiness have been marked at times. 

She has become stout, her icetjAi incrcawng from 112 pounds two years ago to 137 
pounds at present. Other Twleworthy iympUmm have been insomnia, tinnitus, extreme dry- 
ness of the skin, frequent sore throat, shortness of breath, palpitation, purpuric outbreaks, 
marked constipation, sudden attacks of dizziness with falling, a definite growth of htur 
aad mustache during the past few years with marked falling out of the hair of the scalp. 
She feels chilly and cold all of the time and suffers from insomnia rather than from 
drowsiness. Muscular weakness is extreme and there is much complaint of backache and 
epigastric pains. 
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Physical Examination.— A young woman 4 /eet 9 inches in h«ght, of extraordinary 
appearance. Her round face is duaky and cyanoeed and covered with a fine groirth of hair, 
which is particul&rly noticeable on forehead and upper lip {Fig. 281). Mucous membranea 
are of bright color despite her frequent bleedings. 

YUceral (abdominal and thoracic) and eardiooatcular examinaliom negative except 
for high tension of the pulse. 

NeurologiaU examination reveals practically nothing other than the signs of intra- 
cranial pressure. 

There is a definite tendency toward kamophilia. The skin bruises easily and large 
spontaneous ecckymoies occur frequently. Bpislaxi» is almost a daily occurrence. She 
has bleeding hffimorrhoids. Lumbar puncture, pricking of ear, etc., cause a wide subcu- 
taneous extravasation. 

BJood.— No abnormaUtiea. R. B. C. 5,300,000; W. B. C. 12,000. Hgb: 85 per cent. 
Coagulation time 3 minutes. Wassermaon negative; also for cerebrospinal fluid. Blood 
pressuTe high, averaging 185 mm. Tetnperaiure and pulse normal. 



Fia. 282.— <;w« XLV. FieLda with caiutriclion and coloc interluing. 

Analysis ol Hypophyseal Manifestatkuu. — (a) Neighborhood Symptomt: The stereo- 
scopic X-ray shows what appears to be a somewhat thinned-out sella of normal configuration 
but of small uze, measuring only 1.0 cm. by 0.9 cm. in depth. 

Egei: Slight bilateral exophthalmos, greater on left than right. The Optic nerves 
are congested and show a low fprade of choked disc with no atrophic pallor. No present 
oculomotor palsies, though diplopia has occurred. Fidds show constriction, particulariy 
of temporal margins, with interlacing of colors (Fig. 282). Acuity: Left and right 10/40. 

Epistaxia has been frequent for years, often excessive, with daily nose-bleeds. There 
has occasionally been a sudden discharge of clear fluid (rhinorrhcca?) in amounts sufficient 
to soak a handkerchief. Direct examination of pharynx negative, 

(b) Gener^ Pretaure Symptoms. Pressure headaches: a low grade of choked disc: 
color int«rladng: nausea and vomiting: dizziness: pun in eyeballs: exophthalmos. 

(c) Glandular- Sytnplomx. Skeletal: Alow stature (144cm.) and deUcate framework: 
extremities small, fingers tapering: nails long, well formed, no crescents. Her head squats 
on her high shoulders: she has the attitude and figure of a full-term pregnancy (Fig. 283). 

The epiphyseal lines (radial and phalangeal) are still radiographically visible (Figs. 
284, 285). The teeth are widely spaced, notched, and suggest Hutchinaonian change. 

Cutaneous. Skin during the past few years has become rough and dry and has a . 
blue and dusky appearance. The body and extremities show an especial degree of cyanosis. 
There are a number of lai^ subcutaneous eccbymoses over the lower extremities. The 



POLYGLANDULAR SYNDROME— CASE XLV 219 

lineffi atrophies over the abdomen are of a deep browniflb-purple colof (cf . Fig. 283). There 
is conuderable piipneniaiwi, particularly of eyelids, groina, pubee and areoLe. Mucoua 
membraaea clear. 

Hair of the head is thin and sparse. There is an abundant new growth of fine blacli 
hair over forehead, cheelcs and upper hp. The hair of the eyebrows and temporal regions 
merges (Fig. 281). A fine hirsutiea over back and hips. 

The subciUaneoia liasuea feel boggy and tense. Adiposity, particularly limited to the 
abdomen, is marked and of recent origin. It is very painful and tender {adipoaia dolotoaa). 
No lipomata, but the fat la coaraely nodular. 

Carbohydrate toterance high. Asaimilation limit 
for iKvuloae about 200 grama. Slight thermic re- 
adian to anterior lobe injection of 0.2 gram hypo- 
dermically, with sensation of warmth and profuse 
perspiration. 

Other Ductless Glands. Pineal: Possibly early 
"Frtihreife;" hypertrophic genitalia; hypertrichosis; 
low grade of hydrocephalus. Thyroid: Right lobe 
somewhat enlarged; patient has noticed an increase 
in the size of her neck, which is partly from fat, how- 
ever. Adrenal: Extreme pigmentation; asthenia; 
high blood pressure; tendency to bleeding; poseibly 
the hypertrichosis. Thymus negative. Ovariee not 
palpable: infantile uterus; complete amenorrhcea. 

There were no clear therapeutic indieatiom except 
for the relief of intracranial pressure and in view of 
the tendency to bleeding a decompression was thought 
unjustifiably hazardous. She waa discharged Jan. 
31, 1911, and returned ag^n for further study on Jvly 
S8lh, her condition largely unchanged, though the vis- 
ual fields were even more constricted and vision was 
lowered t« 15/70 left and 15/100 right. 

Sept. e, I9tl. Operation. Right osteoplastic 
resection combined with subtemporal decompression; 
lumbar puncture; attempted exploration of interpe- 
duncular region by overhanging brain method. Satis- 
factory view of space not obtained. Negative find- 
ings except for unusual thickness and vascularity of 
diploe, and l«nae and wet brain with low grade of 
hydrocephalus. 

Recovery was uncompUcated and an unexpected 
degree of relief was afforded by the decompression. Fio. 283.— C»se XLV. 8bowin( 

Subsequent Notes. A month later: no further purpljsb°ifne"atrophiciB!'*'' °*""™'' 
headaches; subsidence of ncuroretinal (edema; blood 
pressure low (330-140); sleeping better; a loss of 12 pounds in weight. 

Despite this improvement in the signs and symptoms of her intracranial disorder, 
she continued to complain of backache, of pain in the left side and sweUing of the extremities. 

An exploration of the adrenals is uniler consideration. 

Comment. — The syndrome shown by this patient exemplifies the fact 
that terms such as Bartels' dystrophia adiposo^enitalis and Dercum's adi- 
posis dolorosa may l>e made to include cases which neither of these writers 
intended to come within the scope of these designations. All of the cardinal 
symptoms of both of these maladies were shown— skeletal undergrowth, 
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adiposity and sexual dystrophy on the one hand, painful and tender adiposis 
with asthenia and psychic disturbances on the other. 

The case is an instance of the combination of intracranial pressure symp- 
toms with amenorrhcea, adiposity and low physical stature — a syndrome which 
might well be due to hypophyseal deficiency. But here, however, the similarity 
to the cases of hypopituitarism, which have been heretofore discussed, ends, 
and instead of the sexual infantilism of reversive type with which we have be- 



come familiar, the patient shows the secondary sexual development, mammary 
and genital, of a multipara, with unusual and recently acquired hirsuties. 

A symptom-complex of this type has been described in association with 
certified adrenal lesions, which makes it appear that the adiposo-genital 
syndrome may occur with derangements of other of the ductless glands than 
the hypophysis itself. The fol- 
lowing case recently reported 
by Launoia, Pinard and Gal- 
lais"* will serve in illustration. 

Their patient was a young 
noman o/ 19, wiih increasing weak- 
Dess, lumbar paina and various ner- 
vous and mental disorders. The 
skin visa harsh, dry, of a. grayish- 
brown tint and covered with bniah- 
like, bluish scars from stretching by 
the excessive and rapidly acquired 
. . . panniculus. She had grown a beard 

MifiFntion. and mustachc, and resembled a. man 

of 25 more than a female of 19. 
There wae a double choked disc. A tumor finally became palpable in the left hypoehon- 
drium, wid at autopsy this proved to be o itudignani adenoma of Ike left auprarenal gland. 

Other cases with precisely the same syndrome have been recorded in 
the past by Linser (lOOS),'" Bulloch and Sequeira (lOOS),** Guinon and 
Bijon (1906),'™* Bortz (1909),=" and Bovin (1910).^ In all of them adeno- 
matous or hyperplastic adrenal tumors have been found and in some instances 
the constitutional transformation of the afflicted individual into an adipose 
and hirsute creature has been extraordinary. This has been particularly 
striking in some of the preadolescent patients who have shown a prema^ 
ture development of the sexual organs and accessory genital structures 
together with an astonishing hypertrichosis. 



Fia. 28S.— C»se X 
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It will thus be seen that we may perchance be on the way toward the 
recognitioa of the consequences of hyperadrenalism. Heretofore the only 
recognizable clinical state associated with primary adrenal disease has been 
the syndrome of Addison, and the grouping of these cases may possibly add 
one more to the series of clinical conditions related to primary maladies of 
the ductless glands. 

Though the following case shows some of these same features of possible 
hyperadrenalism, nevertheless the intracranial symptoms suffice to give 
reasonable assurance of an interpeduncular lesion, and had there been hypo- 
trichosis and adiposity the history would probably have been included with 
those of Group I (ct. Cases III to VII). 

Case XLVI. (Surgical No. 27409.) Intantnism with ssxubI precocity, hypertrichosis, 
ptgmmtatlon, amenoiThcea, deficient mentality, uncinate fits and asthenia. Exploratory operation. 

Feb. 13, 1911. MisB K. S., aged 19, referred by Dr. R. F. EUegood. of Wilmington, 
Delaware. Complaint: Convulsive reizures 
loss of vision; asthenia. 

There is a family history of some 
nervous disorders. The patient was an 
unusually large and healthy baby. She is said 
to have received, during childhood, a severe 
blow 00 the forehpad; there are no present 
evidences of this injury. She is said to have 
had St. Vitus' dance at seven. 

Present Malady. As long as she can 
remember, she has been troubled by 
disturbing lapses, accompanied by a sense of 
unreality: she often insists that she "is some 
one else and has beautiful dreams." 

Since her sixteenth year she has had 
attacks suggesting petit-mal with dreamy 
states, often as many as five or six a 
day. Of late the attacks, which are usually 
preceded by a disagreeable gustatoTi/ imprei~ 
aion, have become more infrequent and 

more severe, with momentary loss of con- Fio, zsfl— Case XLV[. Vnde«iitd young 

sciousness and falling. They have been nipple"and lov'gtowthoi haiV'oa lorrb^^!"'""'' 
regarded as "hysterical." 

She has suffered from frontal keadachet for some years: they are now less severe. 
For the past year there has been some stiffness and rigidity of the right leg. Her vimon 
hasbeenfailingfor a year, and acuity is now very low: she has frequent periods of oniauro«t«. 

Her mentality is of a low order: memory poor: she is often irrational and is occasionally 
disoriented. She has been given an abundance of chloral and bromides. 

There is a history of infantile precocUiea. Her adolescence is said to have been normal: 
she became plump, and there was an unusual mammary development. The catainenia 
began at 14, but have been irregular, and she has not menstruated for the past six months. 
Examination showed infantile pelvic organs. 

During the past year an abundant new growth of hair has appeared, particularly on 
the face and arms, and her akin has become much pigmented. Excessive sireatiTig of the 
extremities has been a troublesome symptom. She has been exceedingly drowsy and feels 
excessively weak. There is marked inappetence. 
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Phydcal Examiaalloii. A dark-complexioned, imderBized, hirsute young woman with 
the Btatuie of a child of 13 (Fig. 286). Weight 90 pounds. There is a pigmented tuper- 
ttumtrary tiippU below the left breast. Visceral and cardiovascular examination negative. 
Temperdlure ranges above normal (68.6° to 99.6°); puhe 80. Blood pressure low (83 mtn.). 



Fio. 387.— Cue XLVl. Small. normaJly formed sella (dotted outlines). 

Neurological tetU show exaggerated knee jerks; also an extraordinary indifference or 
actual insensitiveness to painful cutaneous stimuli. There is a alight muscular spasticity and 
disability of the right side : some static ataxia : she walks unsteadily and with a broad base. 

Blood and urine negative. 

Anslyste of Hypophyseal Manifestalloas. (a) 

Neighborhood Siptfptoma. The X-ray shows a small 
sella turcica (Fig. 287). 

Eyee: Bilateral ■prirnary optic atrophy with al- 
most total amaurosis; at present can barely count 
fingers. History suggests that viuon was first lost 
as a right hmtumymoua hemianoptia. Pupils dilated; 
right larger than left. Fluctuating oculomotor palsies 
with diplopia. Characteristic uncinale rUtacks. 

Pharyngeal examination shows large tonsils, but 
vault negative. No epistaxis. 

(b) General Pressure Symptoms. Fonner severe 
headaches: slight cedcma of the atrophic discs. 

(c) Glandular Sigm. SkeUlal: Stature infan- 
tile. Height 68 inches (147.5 cm.) Cranium sraall 
(55 cm. in circumference) but shows no abnormalities. 
Hands small, infantile (Fig. 288) ; the epiphyses 
have ossified and the radial lines are barely apparent 
(Fig. 289). 

Cutaneous. Skin moist, dusky, freckled: large, 

deeply pigmented areola?. Hypertrichosis marked; 

ui a 11 ,4 I- '■''^ ^^^ "' '^''^ temporal regions almost meets the 

est« hand, in conirast with haoti of 'adult eyebrows (Fig. 290) and there Is an abimdant, fine, 

oi aame acs, Abx)l growth Over arms, shoulders, legs, hips and back. 

Axillary and pubic growth heavy. Nails small and show no crescents. 

There is no history of adiposity: greatest weight 110 pounds two years ago. 
Extreme drrrwuineti and attkenia have been marked features of her condition. 
Carbohydrate Tolerance. Below 150 grams Itevulose. Thermic response to injection 
of 0.2 grams anterior lobe extract n^ative. 
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Other Ductless QIandt. TAfroid palpable; not enl&rged. AdrenaH?): I^gmentation, 
asthenia, low blood pressure and hypertrichosis. Thymua: Sternum prominent; possibly 
an increase of dullnesa. Luieal: Amenorrhixa; full and precocious development of second- 
ary characteristics of sex. 

March 11, 1911. Exploratory Mbtemporal cqwratlon. Under the impression that 
the uncinate fits and the primary optic atrophy spoke emphatically in favor of an infundib- 
ular tumor, despite the absence of 
sellar distortion, a subtemporal ex- 
posure of the interpeduncular region 
was made by combining a left osteo- 
plastic flap with a lumbar puncture 
and the head-down (veberh&ngende 
gehim) position of Karplus and 
Kreidl, There was no interpedun- 

Recovery was uneventful. 
There was an appreciable improve- 
ment in ber mental condition and a 
cessation of the dream states, for 
which no explanation can be given. 

She was discharged March 23: 
no response has been made to sub- F'"- 280. — Cme XLVI. Note united mdiRl epiphy«i8 with 

sequent inquiries. "* ™"' " '"*■ 

Interpretation. — As in the preceding case here too there are uncer- 
tainties 6S to the primary seat of the evident polyglandular disorder. 

From the standpoint of the hypophysis there are certain factors which 
suggest a combination of anterior 
lobe deficiency and posterior lobe 
overactivity. There is no enlarge- 
ment of the sella turcica — on the con- 
trary, the X-rays hows the fossa to be 
rather small, and possibly there may 
be an hypoplasia (primary or second- 
ary) of the pars anterior accounting 
for the small stature. Furthermore, 
an exploration giving a good view of 
the interpeduncular field disclosed no 
tumor. Though tempted therefore to 
incorporate this case among those of 
Group I exhibiting infantilism, it 
seemed inappropriate to do so without 
further explanation of some of the 
bizarre symptoms — the hypertricho- 
sis, the aphrodisiac tendencies, the 
unusual character of the neighbor- 
hood signs. 
*'"'■ ^"«^i^ vowk (.["""m^r.! hair.^"""''"'"' The possibility of primary pineal- 

ism must be fully admitted. Certain 
glandular symptoms support the view of primary pineal disturbance, notably 
the hypertrichosis and the sexual precocities, to which Marburg and Frankl- 
Hoehwart have called particular attention in these cases. They are usually 
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associated with a congenital tumor of the pineal gland, and the supernume- 
rary nipple in this patient possibly speaks in favor of some such tendency. 

Some of the symptoms, however, which have been attributed to a pineal 
tumor — notably the adiposity — I am inclined to attribute to a secondary 
hypophyseal derangement due to the ventricular hydrops, which is an almost 
inevitable consequence of a growth in the pineal region. It may be recalled, 
toO; that in our first experimental canine series^^ some of the dogs with pri- 
mary posterior lobe defects exhibited striking aphrodisiac tendencies — the 
reverse, in other words, of the condition shown by the animals in whom 
nearly total extirpation had been performed. Moreover, hjrpertrichosis and 
sexual precocity have been described in connection with adrenal lesions: 
hence for the present it is impossible to speak with any degree of assurance 
of this or that gland as primarily at fault, when confronted by a syndrome 
of this type. 

The same uncertainties apply in equal measure to the following case : 

Case XLVII. (Surgical No. 28326.) A syndrome of precocious sexual adolescence, 
overgrowth, adiposity, hypertrichosis and asthenia, with a low grade of hydrocephalus and 
optic atrophy, suggesting involvement of pineal, hypophysis and interstitial cells of testis. 
Pineal exploration negative. 

Sept. 2y 1911. Alfred K., 8 years of age, referred by Dr. Alexis Carrel of New York. 
Complaint: Loss of vision and abnormal development of sex. 

There is nothing noteworthy in the history of his antecedents. Patient is the only 
child. A very difficult labor: a VA pound baby with a cephalhematoma and with a '* cast " 
in the left eye. 

A healthy babyhood; no maladies except "summer complaint" at 18 months and 
chicken-pox in the third year. 

Present Syndrome. Though always somewhat larger than the average he became 
especially stout at the age of three. No abnormality was suspected until, in his fourth 
year (1906-7), there occurred a definite loss of vision^ the left eye being first affected and a 
year later the right. 

For three years (1906-8) he suffered much from headaches and frequent projectile 
vomiting. At this period he acquired an abnonnal appetite (" would eat as much as a man") ; 
there was a marked increment in growthy and he became very adipose. In 1907 an adenoid 
operation was performed. 

By Feb., 1908 y he had become blind, but after four months normal (?) vision was 
gradually regained. There followed periods of temporary amaurosis until May, 1909 1 
when vision was permanently lost. Some staXic ataxia was first noted at this time. 

It was observed at birth that his genitalia were over-large. In 1909-10 (aged 6) he 
acquired his secondary sexual characters, with an adult masculine voice, axillary and pubic 
hair and overdevelopment of the genitalia. His mother states that he has an unusually 
affectionate disix)sition. 

At the age of 6 also there was an acceleration of skeletal growth far exceeding the 
normal for his age. He then reached his present size and weight. 

Since his fourth year he has been dull and drowsy. For the past year articulation, 
mastication and deglutition have become affected: there is drooling, increasing asthenia 
and unsteadiness. There have been periods of deep stupor and at best he sleeps all day if 
not aroused: much yawning and "nose rubbing." 

Physical Examination. A child, looking twice his age — overgrown (5 ft. 6 in.), 
adipose (95 pounds), blind, large-headed, with hypertrophied genitalia and the so-called 
adenoid expression. 
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^ VitcercU {abdonuDtd and thoracic) itnd cardiovascular examinatJons negative. Post- 
(tve neuralogieai tigne as follows: optic atrophy with total amaurosis; right pupil larger than 
left; ptoda on loft (Fig. 295) with divergeat squint; ocular movements restricted in all 
directions; nystagmus to left; pupillary reactions present, despite the total amaurous. 
Blood and urine negative (former polydipsia and polyuria). Temperaliire and puise range 
slightly above normal. 

Aaalysis of Glandular Symptom*. SkeUud: A peculiar configuration for a child, 
due to his unusual height of 143.5 cm. (normal for 8 years = 122.3 cm.), the adult size of the 



FioB. 291, 202. 293.— Cue XLVII. Note atRturai laria bend; amair eiUsmitisB; cenu vaJgum: sSDitsI 
hypertrophy. 

head, the narrow sloping shoulders, the "l[nock-knees"aad the delicate, tapering, childlike 
estremitiea (Figs. 291-293). 

The cranium is of the "Tilrmschiidel " type, bilaterally symmetrical, of adult aixe, 
57.5 cm. in circumference. The X-ray shows a small sella, perched, however, on a solid 
base without underlying sphenoidal cells (Fig. 294). 

The face is large, showing maxillary prognathism; the palate ia high and narrow; the 
upper teeth project and are somewhat spaced. The Iar3nix is large. 

The extremities are small, delicate and tapering, the hands particularly so (Fig. 295), 
tbrar length from wrist to tip of middle finger being only 14.5 cm. The epiphyses are carti- 
latpnous throughout (Fig. 296). 

The toes are somewhat anomalous: the great toe projects beyond the others, which 
are relatively smaller than normal. 
15 
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Cutaneous. The skin of the face ia rough, coarse, full of comedones with a 
mustache. There b excessive eecretion from the cutaneous glands with a moBt ofienuve 
odor. There ia a widespread growth of fine black hair over the trunk, particularly over 
the back and hips. The pubic and axillary hiur is abundant and has been clipped. 

There is marked adiposity (Fig. 295) with a feminine distribution, the panniculuB 
being especially abundant over pectorals, pubes, hips, aupracUviculor regions and inner 
aspect of thighs. Circumferential measurements: neck 32 cm.; over pectorals 75 cm.; 
abdomen 72 cm.; hips 77 cm.; thigh 45 cm.; calf 28.5 cm. 

Cariakj/drale ToUranee. One hundred grams Ifevuloee negative: no larger amount.^ 
^ven. Blood shows normal sugar content. 

The Individual Glands. The pineal is suggested by the hydrocephalus, static 
ataxia with tendency to fall backward (corpora quadrtgemina?], the oculomotor (nuclear?) 
palmes and nyetagmua: the hypophysii, by the overgrowth, the primary optic atrophy, 
the oculomotor (peripheral?) palsies, the peculiar character o{ the ephenoidal shadow, and 
the adiposity, which might, of course, be secondary to the hydrocephalus. 



Fio. 294.— Case XLVII. X-ray of Hilar region (uDredu«Nl) ihowing normnl though smair (oxu surmount- 

The thyroid is not palpable, nor are tJiere clinical evidences of its participation. 
There is no increase in retrosternal thymic dullness. There are no specific adrenal signs. 

The testea arc small, but there is a hyperplasia of the genitals, and the secondary sexual 
efuuraclers are fully developed — a condition which has been variously attributed to pineal 
and to adrenal leaiona as well as to a primary hyperplama of the interstitial cells o( t^eydig. 
The adiposity may likewise be a feature attributed to hypophysis, pineal, adrenal or testis. 

Sept. 7, 1911. Operation. Under a tourniquet an oateoplsstic fiap was made corre- 
sponding with the posterior half of the right hemisphere. The dura was opened, and a 
ventricular puncture made, collapsing the ventricle (250 cc). 

The occipital lobe was easily dislocated outward, bringing the splenium into view. 
The tentorium was split to the right of the sinus rectus, exposug the upper surface of the 
cerebellum and venie Qaleni. 

The structures were all of normal appearance: there was no tumor of the neighbor- 
hood. The flap was replaced and the wound closed without drainage. 
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A Bmall Bection of the testis was esdsed for examination. This shows a preadoletcent 
tgpe oj (ubule viiUiiovt formed ipermalixeoa, but the interstitial ccUm of Leydig are in exeett 
(Fig. 297). 

There were no postoperative complications. The patient was discharged on Oct. 8, 
his condition unchanged. An exploration of the interpeduncular re^OD was urged, and, 
should this fail to disclose the lesion, a callosal puncture was proposed for relief of the hydro- 
cephalus. The proposal was not accepted by the parents. 

Comment. — Here, again, is a plurigtandular syndrome of unusual char- 
acter, the deGoite intracranial symptoms throwing the burden of suspicion 
upon either pineal gland or pituitary body as the primary seat of the derange- 
ment, whereas an hyperplasia of the interstitial cells of the testis, suggested 
by the precocious genital develop- 
ment and certified by the histological 
findings, adds further confusion to 
the symptom-complex. 

The clinical manifestations re- 
lating to each of these structures 
may be assembled. 

The Hypophysis. — Certain 
neighborhood symptoms 
point to this structure — the prim- 
ary optic atrophy and the oculo- 
motor palsies, which are of a periph- 
eral rather than a nuclear type. 
The sella, however, is small and of 
normal configuration, the suggestive 
anomaly shown by the X-ray being 
in the nature of an opaque shadow 
cast by the sphenoidal bone where 
the sinuses usually show open spaces. 
This may represent merely one of 
the sphenoidal variations to which 
Gibson" calls attention, or may indi- 
cate the presence of a tumor arising 
from a craniopharyngeal rest, of the 
kind Erdheim has described. Such 
a lesion, however, could hardly ac- 
count for the intracranial symptoms, p.^ 295,-c«*e XLVii. Nots «iii«™ty. •> cuiomoior 
especially for the hydrocephalus. p*!"" •I'l •"»" taperioe hand. 

If the hypophysis is actually 
implicated by an adjacent tumor, it must be a superimposed growth in the 
interpeduncular space. Such a lesion, however, would have provoked primary 
hypopituitarism, and with this familiar syndrome the constitutional disturb- 
ances do not conform. 

So far as the secretory symptoms are concerned, the picture 
is the reverse of that characterizing preadolescent hypopituitarism, for there 
is precocious overgrowth, both skeletal and genital, and hypertrichosis rather 
than the delicate hairless skin which accompanies hypophyseal insufficiencies. 
The subnormal temperature of this state is wanting, and a delayed rather 
than a precocious adolescence is to be expected. 
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Hence, if hypophyseal, the condition is one of preadolescent hyper- 
pituitarism, but in this event one would certainly anticipate an enlarged 
sella. This view can be reconciled with existing conditions only on the poa- 
Bibie basis of a functional hyperplasia of an accessory craniopharyngeal gland. 

The Pineal Gland, ^ — The neighborhood symptoms favoring 
this structure were dominant, and consequently it was the primary object of 
surgical intervention.* The static instability, of the type characterizing a 
lesion of the corpora quadrigemina, the oculomotor palsies and the internal 
hydrocephalus, all pointed to a posterior lesion, though, to be sure, upon this 
view asecondary rather than a primary optic atrophy would have been expected. 

Our knowledge of the secretory function of the pineal- 
Descartes' seat of the soul — is scant. Under the stimulus, however, of Otto 
Marburg's elaborate anatomical studies in 1909, the past two years have 



witnessed an activation of interest in the structure, the data having recently 
been collected in full by Arthur Miinzer.'" 

B^xperimental studies have as yet disclosed no definite physiological 
properties, either by injections or by extirpation methods, a number of suc- 
cessful epiphysectomies by Exner and Boese" having shown negative results; 
and in our own experiments, if there are any symptoms produced by a pineal 
extirpation they have so far eluded us. 

As has been true of other glands of internal secretion — hypophysis, 
adrenal and thyroid, for example — the first mformation concerning function 
has come through clinical observations of the syndrome exhibited by patients 
suffering from proven hypertrophies or tumor of the gland, of which teratoma 
and cysts are the more common form. 

The pineal gland doubtless shows its chief functional activity in child- 
hood, a significant involution of the structure occurring at puberty. The 
constitutional secretory disturbances, so far as they have been recognized, 
include a form of so-called cerebral adiposity, which Marburg"^ ascribes to 
byperpinealism, though it must be realized, on the basis of the 

* So far &a 1 am aware, thia and the exploration in Caae XIII rcpreseat the first sur- 
gical exposures of the pineal region in man. Though in both cases the findings were negative, 
the feasibility o( the procedure was clearly demonatrated, and had a benign tumor actually 
been present, as was Euspected, it would have beeu more accesaible for surreal removU 
than, for example, is a lateral recess tumor. 
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adiposities due to posterior lesions causing internal hydrocephalus (of. Group 
IV), that this could well be the expression of a eecondary hypophyseal 
deficiency mechanically brought about by a ventricular hydrops. 

Hence pineal enlargements, whether associated with a functional hyper- 
plasia or hypoplasia, may be provocative of a tendency toward adiposity. 
However, there is another even more striking symptom which cannot be 
attributed to the hypophysis, for certain types of pineal tumor are character- 
ized by an extraordinarily precocious 
puberty, of a type precisely similar 
to that exhibited by the patient 
under discussion. 

Frankl-Hochwart," who was 
probably the first to make a correct 
diagnosis of the condition during 
life, on the basis of the constitutional 
rather than neurological symptoms, 
has assembled a few of the cer- 
tified cases from the literature. He 
regards the syndrome as an expres- 
sion of hypopinealism. In his words: 
"When in a young indi- 
vidual (boy) in addition 
to the general pressure 
symptoms of tumor and 
the local signs of in- 
volvement of the cor- 
pora quadrigemina, there 
occur an abnormal in- 
crease in stature, an Fio. 297— Cbh XLVII. SeMon of icitin (mai. 
unaccustomed growth of greBrelJcBM of'?iitt™i?"al''r'Ms!'* '* *" " '"''"'' " 
hair, obesity, drowsiness, 

a premature genital and sexual development with 
evident precocity of adolescence {geisUge Fruhreife), one 
must think of a pineal gland tumor (teratoma)." 

The Intehstitial Cells op the Testis, — In preadolescent states of 
hypopituitarism, as we have seen, there is a tendency toward the persistence 
of sexual infantilism, or at least toward an imperfect or delayed acquirement 
of the so-called secondary sexual characteristics (cf. Case VIII), just as in 
states of hypopituitarism which occur after puberty there is a tendency toward 
a reversive condition, with testicular hypoplasia, impotence, amenorrhcea 
and some measure of loss of the secondary characteristics already acquired 
(cf. Case X), We have seen, too, that in these states a histological degenera- 
tive (?) change occurs in the interstitial cells of Leydig, 

la our patient, on the other hand, these cells are shown to be increased, and 
such a condition does not occur, so far as is known, as the result of a primary 
hypophyseal lesion. To be sure, illustrative cases of undoubted hyperpituitarism 
in childhood have been rare, and it may be found that premature sexual ripen- 
ing characterizes this condition. Certainly the definite tendency to gigantism 
in this patient speaks in favor of a functional hyperplasia of the anterior lobe. 
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Many of the true giants, however, show some sexual infantilism (cf. 
Case XXXII) with incomplete secondary characteristics of sex; so that for 
the present the possible effect of hyperpituitarism in causing a secondary 
hyperplasia of the interstitial cells must be left undetermined. It may be said, 
however, that there would seem to be some antagonistic action between 
pineal and hypophysis in relation to the sexual glands. 

Had it not been for the evident intracranial sjonptoms which this child 
showed it might naturally have been siumised that the sjonptoms were due 
to a primary hyperorchidism rather than to an hyperplasia of the interstitial 
cells secondary to changes in another gland. In this connection such a case 
as the following reported by Sacchi^^ is of moment: 

In association with an enlargement of the left testis puberty occurred in a boy at 5 
years of age. At 9 his height was 143 cm. (5 ft. 6 in.), hif» weight 44 kilo. (97 pounds) — 
almost the same as that of our patient at the same age. He had an unusual physical 
and muscular development, with a black beard 5 cm. in length and full sexual develop- 
ment. The tumor was excised and was called an alveolar carcinoma (possibly an inter- 
stitial cell tumor?). 

Thus, functional derangements, whether primarily of pineal or of testic- 
ular origin, may seemingly elicit this clinical phenomenon of early pubescence 
with skeletal overgrowth. Moreover, there is an adrenal syndrome, as dis- 
cussed under Case XLV, which may give to the individual a somewhat similar 
aspect. Doubtless the uncertainties regarding these matters will be cleared 
up in the near future. 



PART III 

GENERAL REVIEW OF INCIDENCE, SYMPTOMATOLOGY 

AND TREATMENT 



INCIDENCE 



After the long recital, in the preceding section, of case reports subdivided 
into groups, based possibly with too great emphasis on tumor manifestations, 
it seems advisable to assemble the data relating to incidence, sjonptomatology 
and treatment, so that these subjects may be discussed as features of hjrpo- 
physeal disease in general rather than as expressions of individual cases. 

Among the factors of an incidental nature which deserve especial 
comment are inheritance, developmental defects, 
trauma, physiological epochs of life, and infec- 
tious diseases. 

Inheritance. — ^It is probable that there are strains, which run through 
families on Mendelian laws and which betray the existence of ductless gland 
irregularities unrelated to any post-partiun influences. The question of an 
inherited instability of the hypophysis has already been briefly considered 
in the attempted interpretation of certain of the case reports— notably of 
Cases I, XIII and XXXI, all of them individuals with a dominant familial 
tendency toward skeletal growth exceeding the average normal.* 

It is a far cry from experimental genetics with pisum sativum to the 
conditions found in homo sapiens, even in such a comparatively simple 
factor as height. However, there can be little doubt but that dominant and 
recessive growth characteristics are governed both for man and the edible 
pea on a similar basis. Laws have been established for certain of the better 
known inherited tendencies which border on the clinical domain, as albinism, 
night and color blindness, brachydactylism, hsemophilia, deaf-mutism, cata- 
ract, and so on — and it is interesting, in our present connection, that there are 
authentic instances of familial diabetes, both insipidus and mellitus. 

One patient concerning whom I have been consulted, but whose history 
is not included in this series, is an intelligent young man of 24, who has evi- 
dent manifestations of genital dystrophy, and whose secondary sexual char- 
acteristics have never appeared. His father, who is a physician and inter- 



* There are on record histories of inherited gigantism (de Neuville: Nains et Grants. 
Reoue dea Revues, Jan., 1898, cil. Bassoe) ; but Bateson, in his Mendel's Principles of Hered' 
Uy (1909), makes no reference to them among the various inherited deviations laiown to 
occur in man. He emphasizes, however, that there are many elements which enter into 
the single ''character'' we call height. 

One need but recall that Goliath of Oath had a giant brother whose staff was as thick 
as a weaver's beam, and that Goliath's four sons were giants, one of them with twenty- 
four fingers and toes (II Samuel, xxi, 16-22; I Chronicles, xx, 4-8). Doubtless, too, 
Rabelais based his story on something more than folk-lore. 

231 
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ested in heredity, has traced a tendency to the condition through several 
generations, there being two distinct strains in the family — a "virile type" 
with early hirsuties; and a smooth-skinned, comparatively hairless and what 
he calls "girlish type" in which adolescence is delayed usually until the 
seventeenth or eighteenth year, as was true of himself and his brother. 
The variations in this family apparently descend in sex-limited fashion to 
the males, similar to the descent of such dominants as haemophilia and 
color-blindness. 

It would seem, therefore, that there may be certain inherited deviations 
which may in all likelihood be attributable to transmissible ductless gland 
properties; and, as has been suggested in discussing the cases which showed 
these traits, a functional glandular instability may exist in these individuals 
which makes them more susceptible, under stress, to alterations which border 
on the pathological. 

Apart from any inherited constitutional peculiarities, five of the patients 
in this series have shown some minor congenital defects — ^rather too 
large a proportion to be merely coincidental. In Case XXVII there was a 
persistent allantoic canal. In Cases X and XIII the toes were short and mal- 
formed with a tendency toward webbing. The median maxillary incisors 
were wanting in Case XXII, and Case XL VI showed a supernumerary nipple. 

It has been suggested that in certain individuals there may be some 
inherited instability of the gland which makes it susceptible to alterations 
which border upon the abnormal so far as its functional activity is concerned. 
Such periods of stress may occur during the course of the more serious physio- 
logical epochs of life, through accidental or operative glandular mutilations, 
or as a consequence of disease, notably infections. 

Unquestionably traumatism plays a certain role, for in six of the patients 
in this series (Cases V, VIII, XII, XXI, XXXIII and XLVI) the early 
symptoms were apparently incited by an antecedent cranial injury. It will 
be noted that they are all patients with subsequent hypopituitarism, asso- 
ciated in all but one instance with an interpeduncular tumor. 

The incidence of trauma in relation to intracranial tumor in general is 
well recognized, and represents, roughly, about 15 per cent, of our series of 
some 300 cases. Whether the injury is actually causal or merely serves to 
stir into activity a latent process, is of course uncertain. 

Physiological Epochs. — A dolescence, pregnancy and the 
climacteric doubtless represent periods of life in which occur the most 
striking and abrupt of all the physiological alterations to which mankind is 
heir. In some animals there are other more notably seasonal states, such as 
hibernation, which can be placed in the same category. These con- 
ditions are often coupled with more or less definite cUnical manifestations on 
the part of the ductless gland series — changes which, for obvious reasons, 
have been recognized in the sexual glands and thyroid, but which have been 
largely unobserved in the case of the other glands, owing to their inaccessible 
position. 

This is particularly true of the hypophysis, for though experimentalists 
have shown that the interrelation between the interstitial cells of testes or 
ovary and the pituitary body is a most intimate one — far more intimate 
than with the thyroid, for example — the utter inaccessibiUty of the stnic- 
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ture, which has precluded investigation by prescribed clinical methods, as 
well as the unfamiliarity with the sjonptoms brought about by its states of 
over- or under-activity, has left the whole subject in obscurity. 

Puberty. — The possibility that, coincident with the adolescent period, 
there may be functional alterations in the hypophysis has not, so far as I am 
aware, been clinically suggested or histologically demonstrated. However, 
there are reasons for believing that at this age demonstrable changes occur 
which, in association with a primarily unstable gland, may so upset the bio- 
chemical processes of the body that they cross the boundary from a purely 
physiological state to one which borders on the pathological (cf. Case I). 

The rapid increase in stature which occurs during the adolescent period 
is in all likeUhood due to an hypophyseal hyperplasia.* The same factor 
may well accoimt for the occasional spontaneous glycosurias characterizing 
this period of life; and it is not improbable that during this epoch the toler- 
ance for carbohydrates is actually low in all individuals, as is possibly true 
also in preguancy, in which state a transient physiological hyperpituitarism 
is more clearly demonstrable, as we shall see. 

It is conceivable, furthermore, that the acquirement of secondary sexual 
characteristics, which Tandler,^^ Hanes"^ and others have definitely shown 
to be related to the interstitial cells of Leydig in the testis, may in some way 
be dependent upon a primary hypophyseal stimulus — a conjecture which 
would seem to receive some support from the bizarre cases of early sexual 
development with certain types of hypophyseal or pineal tixmor. The reverse 
condition — namely, faihu*e to acquire secondary sexual characteristics, 
stunting of growth and a high rather than a low tolerance for sugars — due 
to hypophyseal insufficiency is easily produced by partial experimental extir- 
pation in preadolescent animals. 

Hibernation* — Here the possibility of a controlling hypophyseal factor 
is equally conjectural, though it is a natural assumption — granting the low 
tissue metabolism of these states — that the ductless gland series, which so 
intimately affects metabolic processes, is fimctionally dormant.t 

In clinical conditions of hypophyseal deficiency somnolence is a con- 
spicuous feature. It is suggestive, at all events, that in both the physiological 
state of hibernation and the pathological condition of hypopituitarism there 
is a tendency toward unwonted sleep, a subnormal temperature and slowed 
pulse, a lowered metabolism with diminution of the carbon dioxide output, 
a definite hypasthesia of the body to painful stimuli, and, in the males at 
least, an hypoplasia of the sexual glands. In the clinical states, moreover, 
these symptoms can be largely alleviated by glandular administration. 

* Tandler*** has observed that normal individuals in whom adolescence has occurred 
at an early age remain, as a rule, short-limbed, whereas those with a tardy adolescence are 
long-limbed. In other words, early sexual development indicates early closure of the 
epiphyses: delayed puberty (of which artificial eunuchism represents the extreme example) 
suggests delayed epiphyseal union. 

Rotch and Smith'*** have approached the subject of epiphyseal union as an indica- 
tion of physiological development from quite a different point of view. 

t Gemelli has found in the marmot that after hibernation the hypophysis, presumably 
awakening from a state of functional inactivity, shows an apparent cellular h3rperplasia 
with mitotic figures. 

Hansemann, in the same animal, found during hibernation no interstitial cells of 
Leydig; but when the dormant period had passed these cells increased so greatly in number 
that the testis on section resembled a sarcoma. 
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This matter has been briefly discussed in relation to the history of a 
patient (Case XVI) in whom long periods of somnolence were seemingly 
seasonal. It is not improbable that a periodic functional exhaustion of the 
gland may bear some relation ta normal sleep, the causation of which has 
been the source of much speculation among physiologists. 

Pregnancy. — In this state the hypophyseal relationship is somewhat 
more clear. Hypertrophic changes in the gland with cellular hyperplasia 
have long been noted (Compte (1898)," Launoia and Mulon (1903)'" and 
others). Furthermore, that functional alterations occur comparable to those 
which more obviously affect the thyroid has been surmised from the remark- 
able cases which from time to time have been recorded (von Reuss et al.) of 
fleeting bitemporal hemianopsia during the last weeks of the multiparous 
gravid state, as well as from the not infrequent cases in which hypertrophy 
of the turbinates (66 per cent, Freund;85 per cent. Zacharias) and temporary 
enlargement of the lij)s and nose, with thickening of 
the tissues of the hands and feet, have suggested 
acutal transient acromegalic changes. 

Pointing, too, in the same direction are the 
not infrequent glycosurias of pregnancy; and I am 
under the impression that a notable increase in stat- 
ure has been described as occurring occasionally in 
young pregnant women. 

Thanks to the conclusive studies of Erdheim 
and Stumme," the question of functional hypertro- 
phy has passed beyond the stt^e of conjecture. 
gUn/ot pra'^nlicy.^weighTSoill Thesc authors bavc demonstrated, by actual meas- 
Miwril.*r'te'".^^ng^''B™vi! urement of 150 glands of pregnant women, not 
r?^'"!.^ „i*i."'' ^""" '™'' only the occurrence of a definite color change from 
grayish-red to white, but also an mcrease m the 
size and weight of the structure. Thus the average weight of the gland of 
p r i m i p a r a was found to be 84.7 eg., the observed maximum being 
110 eg.; whereas the average of nullipara was 61.8 eg., with a maxi- 
mum of only 75 eg. After parturition there occurs a subsidence, the invo- 
lution being complete at the termination of the period of lactation. With a 
succeeding pregnancy a further augmentation takes place, the glands of mul- 
tipara averaging 106 eg., with an observed maximum of 165 eg. (Fig. 298). 
What is more important, definite histological changes are apparent in 
the pars anterior, where there occurs a multiplication of large neutrophilic 
elements which are apparently derived from the normal chromophobe cells 
(Hauptzellen). The acidophilic cells no longer dominate the field, and such 
of the characteristic eosin-staining elements as are to be found are seemingly 
crowded away from the sinuses which they once lined (Figs. 299, 300). It 
is many months after parturition before the acidophiles regain their former 
predominance. 

In the pars anterior of pregnant dogs, cats and rabbits, as well as of the 
few human glands that we have examined, the picture described by Erdheim 
and Stumme has been present. Moreover, a marked hyperplasia may also 
be seen in the epithelial investment of the pars nervosa — at least this haa 
been observed in the canine gland. 
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In this connection the demonstration by Ott^" and by Schafer'*' and 
Mackenzie"" of a powerful galactogogue substance in the posterior lobe 
Bhould be recalled. Of interest 
also is the fact that posterior lobe 
extracts have a specific action 
upon smooth muscle and partic- 
ularly upon uterine fibres, intra- 
venous injections in pregnant 
animals almost invariably produc- 
ing abortion. It is not impossible, 
therefore, that normal parturition 
may be incited by the secretion 
of the hyperplastic gland, which 
reaches its culmination in the last 
month of the gravid state and 
which periodically discharges with 
the menstrual cycle. 

It is apparent from the fore- 
going that within normal func- 
tional limits wide anatomical va- 
riations may occur. It is readily (.pallhy yoS^ adJk'TBeMte/fiiidoD: ?ron hamaloiy- 

foreseen, therefore, that ultra- i'.°t. 'o "tow^iBpropcirtioD of ooBnophiLaa (Ej iimnB t£« 

,- , , -.. -,, Bimisei IS), tbe chromophobo celli (C) bein» coDtrsIIy 

functional transitions with some piacpd. 

manner of secretory perversion 

may be easily acquired. For example, repeated involutions from the 

chromophobe hyperplasias of the Erdheim and Stumme type 
may bring about a physi- 
ologically inactive con- 
dition of the gland which 
borders on the pathological; and 
thus a measure of hypopituitarism 
may in all probability account 
for the excessive adiposity, loss of 
hair, asthenia, subnormal temper- 
ature and so on, not uncommonly 
seen in women after multiple 
pregnancies. On the other hand, 
the transitory clinical mani- 
festations of glandular 
overactivity already men- 
tioned may persist, or 
even increase, after the 
termination of the preg- 
nan cy . 

of fun" iwS" re ^MnrThol^iT "'rSiomfnMMof'ih^ '^'^"^ '*' *^'* patieuts in our 

mop"hobe™lem™Sta°C^'ihiai'°no» line"l^»inuse/(S^ serieS (CsseS II and XXIV) a 
Iha feir eosiDophilei <£) being crowdetl to tbe centre of i > i . i . .. 

ibe Esll EotumnB (BeneJey fiiattao; Iron hcnuitaiyJiii). glandular hyperplasia apparently 

incited by pregnancy overlapped ■ 
the pathological and led to fixed acromegalic changes with ultimate secondary 
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hypopituitarism. Again, in Case VII there may have been some relationship 
between the disease and the preceding multiple pregnancies, though the patient 
showed no definite clinical traces of an overactive stage, unless the X-ray of 
the fingers (Fig. 61) may be so interpreted. The main features from the out- 
set were those of glandular insufficiency, and it is notable that menstruation 
after a long period of amenorrhcea was re-established by organotherapy. 

The gonadal and hypophyseal interrelation is, of course, far more com- 
plex in the female than in the male, in whom but one element — the cells of 
Leydig — is concerned, whereas in the female both interstitial cells and corpus 
luteum exercise an important r61e in interglandular relations. 

Infections. — The incidence of acute infectious processes is apparent in 
a number (seven at least) of our cases, more notably among the individuals 
exhibiting primary hyperpituitarism. This possibly could be expected from 
analogy with the thyroid, for more or less outspoken hyperthyroidism is 
far from an infrequent accompaniment or sequel of acute febrile processes. 

In two of the acromegalics (Cases XXVIII and XXX) the onset of symp- 
toms was coincident with a tuberculous infection. In Cases II and XXIX 
also there was an immediate history of some obscure pulmonary affection. 
In another (Case XXIII) it is evident that the overgrowth followed a severe 
tjrphoid and pneumonia at the age of 14, though the present tumor manifes- 
tations with signs of glandular insufficiency and dyspituitarism did not 
appear until the 38th year. Messedaglia (1908)^" in his elaborate mono- 
graph has fully commented on this setiological factor, one of his patients 
likewise having had an antecedent typhoid. 

Emphasis has been laid, especially by Delille,*^ upon the fact that histo- 
logical changes are apparent in the hypophysis of individuals who have suc- 
cumbed to infections. This we have noted in our canine series, for what we 
regard as a functional hyperplasia of the posterior lobe is commonly seen 
after distemper or meningeal infections. Gemelli, Guerrini, R^non, Thaon 
and others have also described anterior lobe hyperplasias which have been 
occasioned by experimental infections, and according to Delille the changes 
which occur in rabbits after the inoculation of the typhoid bacillus are par- 
ticularly striking. Undoubtedly the gland normally reacts to bacterial intoxi- 
cations, and the fact that animals subjected to a partial hypophysectomy 
are so susceptible and so unresistant to infections is possibly attributable to 
the deprivation of some antagonistic substance which the intact gland is 
capable of evolving. 

If these alterations, therefore, actually represent functional hyperplasias 
brought about by the need for some antitoxic property contained in the 
gland's secretion, it is not imlikely that other manifestations of functional 
activity will in some cases prove to be clinically observable, just as they are 
in association with the fimctional hyperplasias of pregnancy. 

For example, there seems to be a general impression among physicians 
that particularly in typhoid a notable augmentation of skeletal growth may 
take place when the illness affects young adolescents. Though there seem to 
have been no specific studies — at least of common knowledge — relating to 
these matters, nevertheless there have been occasional comments in the litera- 
ture upon the surprising increment in stature which has occurred during 
convalescence of young individuals from typhoid — in extreme cases amount- 
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ing, in a few weeks, to two inches or more. Under these circumstances, 
moreover, the rapid growth of the long bones has not infrequently been 
associated with tenderness over the epiphyseal zones, and transverse atro- 
phic striae (vergetures) due to stretching of the skin may even occur in the 
neighborhood of the joints. 

An interesting assemblage of these cases has been made by Jean Chanal,^ 
who attributes the phenomenon to a direct effect of the bacillus of Eberth 
in stimulating the epiphyses to imusual activity. It, however, seems much 
more probable that the condition is attributable to a functional pituitary 
hyperplasia with liberation of the pars anterior hormone of growth in 
unusual amounts. 

Arteriovascular Lesions. — These, under certain conditions, may unques- 
tionably jeopardize the activity of the gland by a diminution of its blood sup- 
ply, despite the abundant provision which nature has made against any such 
mischance by surrounding the structure with an arterial and venous circle. 

We have observed one striking example in a young woman of 36 with 
extensive cerebral endarteritis, presumably of luetic origin. Following an 
attack of hemiplegia, definite evidences of hypopituitarism occurred — a rapid 
gain in weight from 114 to 187 pounds, amenorrhcea, a subnormal tempera- 
ture and slowed pulse. Though the X-ray showed a normal sella, there were 
definite chiasmal symptoms, with homonymous hemianopsia, headaches, 
choked disc on a primary optic atrophy and so on. A subtemporal decom- 
pression was performed. Nine months later there was another and fatal 
hemiplegic attack, and a postmortem examination showed an extensive 
obliterative endarteritis of the internal carotids and Willisian vessels. 

SYMPTOMATOLOGY 

In reassembling the symptoms manifested by these various patients, 
they will be taken up seriatim in the same order in which they are presented 
in the individual case reports, namely, as(l) neighborhood symp- 
toms, (2) general pressure manifestations, (3) the 
secretory or glandular symptoms proper, and (4) 
the polyglandular manifestations. 

THE NEIGHBORHOOD SIGNS AND SYMPTOMS 

These, let it be emphasized again, serve merely as an occasional "sign- 
post" to the lesion, and so long as the road continues imfamiliar it is well 
to stop and read carefully the directions. By so doing one may learn to take 
the proper path when the directions are confused or when the sign-post is 
actually wanting. 

Subjective Discomforts* — These deserve first consideration. They are 
probably much more marked when the gland itself is the seat of hyperplasia 
or tmnor than when the growth is interpedimcular and intradural, as is 
the case with the majority of the benign lesions causing primary hypopitui- 
tarism. Only in an advanced stage do the latter growths occasion intra- 
cranial discomforts of any severity. 

These headaches, usually bitemporal, often severe and persistent when 
there is considerable glandular hypertrophy, are presmnably due to the 
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distention of the glandular envelope. Our operative experience with Casee 
XXVI and XXXVI would seem to point conclusively in this direction, for 
the subjective discomforts were inmiediately relieved in each case by splitting 
the tense capsule of the gland, which was only moderately enlarged. This 
suggests that distention of the pituitary capsule is a not infrequent cause of 
some of the common periodic cephalalgias of obscure oririn. 

The pituitary headaches are quite different in type from those incited 
by a general increase of intracraniaJ tension such as occurs when the hyper- 
plastic gland has burst through its envelopes and extended widely into the 
cranial chamber {e.g. Cases II and V). Under these latter circumstances 
one may expect to find some measure of choked disc superimposed on the 
primary optic atrophy. 

It is notable that the pituitary headaches proper often subside coinci- 
dent, presumably, with a stationary process or with a full distention of the 
dural capsule and widening of the sella. It is remarkable, however, that the 
fossa can become greatly enlarged by slow pressure distortion with but a 
minimum of discomfort {e,g. Case XVII) even at the outset. 

A few of the patients have suffered from cephalalgia of less clear origin. 

In one acrom^alic in particular (Case XXX) severe racking headaches occur 

— only when he is in an upright position and subside promptly with recumbency. 

Possibly the abnormally low blood pressure may play some r61e in this, the 

discomforts resembling those which follow lumbar puncture with withdrawal 

of large amounts of fluid. 

-^ t PHOTOPHOBiA\ is another frequent source of complaint {e.g. Cases XXIII 

and XXVI). It fs often associated with deep orbital discomfort and sensi- 

/. t i veness of the eyes to pressure^^ ^ 

' '^ Deformation of the Sella Turcica. — ^X-ray studies of the pituitary fossa, 

to which attention was first called by Oppenheim in 1899,'°^ have proved a 
most useful adjimct to the investigation of hypophyseal disease. 

Isolated single-plate examples of marked sellar deformation accompany 
a nmnber of the more recent case reports, and special studies of the subject 
have been made by Fuchs," Erdheim," Giordani,*' Jaugeas,*" Kohler"' and by 
Fisher.®* Schtiller's admirable atlas (1905)"^ should also be consulted. 

Sellar deformations, however, are merely of accessory value to the 
sjonptomatic manifestations, for we must realize that both extreme hjrper- 
pituitarism {e.g. Case XXXVIII) and extreme hypopituitarism {e.g. Case 
VII) may exist with but little if any alteration in the shadow cast by the 
bony encasement of the gland (Fig. 301). 

There are three types of the pathologically deformed and enlarged 
sellas which may be distinguished: (1) those associated with 
thickening of the clinoid processes and dorsum ephippii; (2) those with thin- 
ning from pressure absorption of these parts, and (3) those with more or less 
destruction of all outlines. There are, of course, many subvarieties and much 
overlapping of these types, and a radiographic study of the subjacent sphe- 
noid, as Gibson's studies^ would indicate, is of importance as well as the 
mere configuration of the sella itself. 

The First Variety. — Here the enlargement is accompanied by thick- 
ening of the walls, and as this type is confined to the cases of acromegaly and 
gigantism (cf. Cases XXIV to XXXII) which are uncomplicated by adeno- 
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matous struma formation, it is probable that the bony thickenings are merely 
a feature of the tendency toward osseous overgrowth. In one instance 
(Case XXX) there had been such a degree of bony overgrowth as to mask 
the actual enlargement of the sella until this was made evident by 
stereoscopic plates. 

Unquestionably, in almost all cases of acromegaly and gigantism, even 
without the secondary tumor formation shown by Cases I and II, certain 
evidences of pressure atrophy of the sellar dorsum and base will occur, for 
a process of bone absorption always accompanies the osteo-formative proc- 
ess. ' This is apparent in the thinned floor of the sella in Case XXXII (Fig. 
156), but a much eroded floor and dorsum is far more characteristic of: 

The Second Variety. — ^That marked thinnii^ with perforations of 
the sellar floor as well as of the dorsum may occur in acromegaly is shown 
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by the accompanying figure (Fig. 302), but such a condition is comparatively 
rare in this disease unless the hypertrophic gland has undergone the terminal 
metamorphosis into an adenomatous struma (as in Cases I and II). 

These great distentions with absorption of bone from pressure atrophy 
are far more common in the cases of advanced hypopituitarism (Figs. 148 
and 161 of Cases XXI and XXIII furnish good examples) associated with a 
primary glandular struma. In the earlier stages there occurs a simple spheri- 
cal distention {cf. Fig. 129, Case XVIII, Fig. 134, Case XIX, Fig. 82, Case 
IX, and Fig. 89, Case X) ; whereas in the advanced stages there is an extreme 
spherical balloonii^ out of the fossa, which projects far into the sphenoidal 
oellB, the bony capsule being so thin as to cast a hardly perceptible 
shadow. 
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In THE THIRD VARIETT there occurs a more or lesfl complete absorption of 
the dorsum and a downward dislocation of the base, so that the sellar land- 
marks, with the usual exception of the anterior cliiioid processes, are effaced. 
This change may be brought about either by the transformation of a primarj' 
glandular hyperplasia into the type of malignant struma which is capable of 
bursting its dural capsule and invading the cranial chamber (Fig. 106, Case 
XII), or conversely by the downward pressure of an interpeduncular growth 
which deforms and absorbs the subjacent sphenoidal bone by its progressive 
enlargement (Fig. 118, Case XVII). 

Nather of these processes, however, is incompatible with the preserva- 
tion of a fairly distinct sellar shadow of average size, though the walls are 



■I department of tbe fohoe Hopkins' Uoepilal (natural aiie). ^ote tbe eilreme separation ot tlw 
^in Kllai: tfae HversI per[ora(ioD9 in the sellar baao. (il^ompare X-nyFis. 304.) 



apt to be thinned and show erosions. It may be exceedingly difficult in some 
cases of this type to identify the outlines on a single plate, the more so since 
there is apt to be a general downward displacement of the entire sphenoidal 
re^on. Hence many exposures from different angles may be necessary, and 
it is not an unconunon experience, after several plates have shown a supposedly 
complete absorption of the dorsum sellffi, to unexpectedly secure a negative 
on which the fine line of a thinned and elongated dorsum is clearly apparent 
(Fig. 155, Case XXII). 

The chief difficulty in radioscopic interpretation is unquestionably met 
with in these cases of superimposed extrapituitary growths. Only when the 
growth has led to a marked sellar deformation, as in Case XVII, are the 
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X-rays of great dii^ostic value in cases of this type, for we have seen (e.g. 
Case VIII) that the sella may be fairly well preserved, even though the tumor 
is enormous and has been of lung duration. 

Equally important, and more difficult to interpret, are the abnormally 
small sellas which accompany the primary glandular hypoplasias of the young 
(cf. Figs. 234 of Case XXXIV, 287 and 306). It has been our experience 
in these conditions that unusually heavy shadows are uast, particularly by the 
dorsum aellEe. Exceedingly small fossEe are occasionally seen (Fig. 303). 

The subject unquestionably deserves further investigation with the aid of 
stereoscopy, and "snap-shot" exposures possible with the modern quick plates 
make cranial radiography a new and important field. Some preliminary studies 
have been made in this direction in collaboration with Dr. Walter Boardman. 



RadNgniphic Inteipreuiioiis. There arc, of coursi?, a multitude of variations even in 
presumi^ly normal states, variations whicii affect the position of the sella as well as its 
siie. Needless to say, a direct lateral view on a single plate may show no trace of the pocket, 
for in long-standing lesions the sphenoidal region is apt to become depressed downward 
so that the sella is hidden by the zygomatic arches or obscured by the shadows which are 
east by the floor of the temporal foaate (Fig. 304). 

Under these circumstances stereoscopic plaUe are absolutely essential, and indeed they 
are desirable in all cases, the head being lilted slightly so that one may look directly into 
the fossa. Only in this way can the full depth of the pocket he clearly made out, and 
this is particularly true of lesions associated with ballooning of the sellar floor which has 
allowed the gland and its capsule to project far into the sphenoidal cells. It is often 
necessary to make repeated exposures from different points of view, for it is disconcerting 
to secure a negative which discloses a well-formed, though displaced and thinned-out, sella 
when previous ones have seemingly shown a complete obliteration of the structure. 

This has been our experience in one or two instances in which subtemporal decom- 
pressions have been performed owing to the presence of general pressure symptoms, a sub- 
sequent radiogram having brought into clear outline a previously obscured sella. 

Profile radiographic mcaaurements exceeding 15 ram. antero- 
posteriorly and 10mm. in depth may be looked upon as indi- 
16 
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eating an enlargement (cf . Fig. 301), and, as our cases have shown, the adtilt 
profile dimensions may vary from a sella of this size to one considerably over 30 milli- 
meters. The skeletal meaam^ments, given by Arthur Keith'" for the normal, average 10 
to 12 mm. antero-posteriorly, 14 to 15 mm. transversely and 8 mm. in depth. A slight 
magnification naturally occurs on the X-ray plate. 

Usually a greatly enlarged sella may be expected when naghbcrhood symptoms are 
pronounced, though, as stated, this is not necessarily true of piimary interpeduncular 
tumors. On the other hand, neighborhood symptoms may be absent and yet the sella be 
large, as is trtle not only of most of the acromegaUcs and of the giant in this series, but of 
some of the casee of hypopituitarism as well (e.g. Case IX). 

With an undiatended sella there is often a single clear basal outline, but a double 
contour is often apparent (e.g. Figs. 129 and 134) when there has been any considerable dis- 



recocniiable with cerUioty by stennHOpic view. 

tention of the fossa. The inner line corresponds with the lateral openings of the fossa; the 
outer and lower with the downward median bulge of the sellar floor. The lower line will 
ultimately disappear or become indistinct when the distended floor has undei^one absorp- 
tion from pressure atrophy. However, even with extreme thinning of the base, good stere- 
oscopic plates will often show a trace of this outer line bulging downward almost to the floor 
of the sphenoidal cells. 

Under such circumstances the operator need not expect to enter recognizable sphe- 
noidal cells in approaching the gland from below, for as soon as the anterior sphenoidal 
wall is opened he will come directly down upon the gland, covered with little more than 
thinned scales of bone and mucosa. Needless to say, too, the lower of the curvilinear lines 
will be seen to have disappeared from a negative taken after a sellar decompression. 

It is our impresdon that single plate exposures should be made by focusing directly 
over the hypophyms perpendicular to the sagittal plane, whereas stereoscopic 
exposures should be made from the side and above, so that one 
may took down into the fossa. 
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Though the patients in our series have been under observation a com- 
paratively short space of time, it has been noted in the interpretations 
of the case reports that a measurable progressive enlarge- 
ment of the sella occurred in one or two instances. Thus 
in Case XIX, one of chromophobe struma with incipient hypopituitarism, 
the measurements increased from 2.0 by 1.8 cm. to 2.3 by 2.0 cm. in nine 
months; and again, in Case XXVIII, one of acromegaly, there was a 
measurable increase from 2.0 by 1.6 cm. to 2.3 by 2.0 cm. between July, 
1910, and July, 1911. 

It is presumable, therefore, that serial radiograms may 
under some circumstances be of value in determining 
whether or not the hypertrophic condition of the gland is advancing. Could 
this have been determined in some of the cases in this series {e.g. Cases XI, 
XII, and XXI) and a prompt sellar decompression have been performed, 
the patients might have been spared their present loss of vision — often the 
most distressing outcome of the malady. 

We have seen that, as the result of pressure absorption, defects will be 
found in the sellar base; and with successful stereoscopic plates they may 
actually be seen in favorable cases. They may be multiple (Fig. 302) or there 
may be a single median opening, as in the case of the giant Turner (Fig. 227). 
Such defects in the sellar base were found by Levi (1909)*** in some museum 
preparations of acromegalic skulls, and were interpreted as indicating a per- 
sistent craniopharyngeal canal — a conclusion which must be accepted with 
reservations, inasmuch as a histological examination of the contents of the 
canal is necessarily precluded in the dried specimens. 

Visual Disturbances. — These are the most common and, needless to say, 
the most serious of all neighborhood signs. The optic nerves are particu- 
larly apt to suffer, whether from an extension of a hyperplastic struma be- 
yond the sellar confines, or from the effects of a primary infundibular growth. 
Consequently the degree of implication of chiasm, 
nerves or tracts bears no direct relati on to the 
size of the sella. 

Thus in most of the acromegalics (Cases XXIV to XXXII inclusive) 
there was an enlarged sella without visual disturbance. On the other hand, 
in the patients with primary hypopituitarism and chromophobe struma 
(Cases XIV to XXIII) the visual disturbances were usually profound, though 
in occasional instances {e.g. Case IX), even of lesions of this type with marked 
sellar enlargement, the optic nerves have thus far escaped. 

The ATROPHY is a so-called primary one and the disc shows no oedema 
except in the late stages, when the growth has reached such a size as to lead 
to general pressure phenomena — due, in the vast majority of instances, to 
an occlusion of the foramina of Monro with resultant hydrops lateralis ven- 
triculorum. This complication usually brings on pressure symptoms with 
some abruptness, with an increase of headache and possibly vomiting: and 
under these circumstances a choked disc may become super- 
imposed on the atrophic nerve head {vide Cases II 
and XI). 

Still, even this sequel cannot produce a neuroretinal oedema if the nerves 
are completely enveloped in the tumor mass (cf. Case VIII), for the sheath 
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of Schwalbe can no longer be distended by the tense cerebrospinal fluid — a 
strong argument in favor of the mechanical versus the toxic theory of so-called 
optic neuritis of tumor. 

Of the 23 patients with tumor manifestations, only one (Case VIII) 
had become completely blind in consequence of a primary atrophy, though 
another (Case I) was nearly so, and in Case XXII a short period of total 
amaurosis preceded the operation, which led to a prompt restoration of par- 
tial vision. In only one individual in the whole series of patients subjected 
to operation is the condition uninterruptedly progressing toward blindness — 
this is an instance of superimposed choked disc with a secondary atrophy 
(Case XI) following an intracranial extension of the lesion. 

It is safe to say that the amblyopia associated with a 
primary atrophy more often represents a physio- 
logical block to light impulses than an actual de- 
struction of the nerves, as the post-operative restoration of 
vision in previously blind eyes in a number of individuals of the series 
exemplifies.* 

Some degree of exophthalmos has been shown by almost all of the 
patients with tumor: it is rare in the absence of a definite growth. Pre- 
sumably, therefore, it is purely a local stasis phenomenon (cavernous sinus?) 
and bears no clinical relation to a sympathetic stimulation or to an associated 
hyperthyroidism. 

Perimetric Deviations. — Some distortion of the visual fields has been 
demonstrable in all but two of the twenty-three patients showing pro- 
nounced neighborhood symptoms (Groups I and II). However, the sup- 
posedly typical bitemporal hemianopsia with a ver- 
tical meridian which bisects the macula is conspic- 
uously rare in the series. Indeed, in the twenty-one cases 
there are only three instances of fairly symmetrical bitemporal field defects 
(namely. Cases X, XVIII and XXIII), and it was fortuitous that the patients 
happened to be seen in exactly this stage of the process. 

Of the remaining eighteen patients, one (Case VIII) was blind on admis- 
sion, doubtless after a bitemporal hemianopsia, and another (Case XXII) 
was nearly so, though some vision returned in the nasal fields after the opera- 
tion. Eleven of the patients (Cases I, V to VII, XIV to XVII, and XX to 
XXII) were blind in one eye, the process having started as a bitemporal 
defect in six instances, as an homonymous defect in four and being uncertain 
in two (Cases XIV and XXI). One of the patients (Case II) showed a typical, 
and another (Case XI) a fairly typical homonymous hemianopsia. 

It becomes apparent from this brief summary, in the first place, that 
homonymous defects, or tendencies in this direc- 
tion, are at least half as frequent as bitemporal 
ones. Indeed, they are possibly quite as frequent ; for in a number of the 
patients who have been referred to us the diagnosis has been based solely on 

* In a patient, totally blind, operated upon in October, 1911, since these paragraphs 
were written, a large hypophyseal cyst was opened. Four hours later vision had so far 
returned in one eye that she was able to count fingers (No. 29 of operative table). 

Another patient, with a typical bitemporal hemianopsia, showed normal fields the 
day after operation (No. 40 of operative table). 
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the existence of a bitemporal hemianopsia, and doubtless there are many 
in whom an homonymous defect, even though coupled with pallor of the 
discs, would not have been regarded as equally significant. . 

Attention has been called by several writers to the coincidence of homony- 
mous hemianopsia with hypophyseal and chiasmal lesions. In the three 
patients in whom the source of the lateral pressure was disclosed postmortem 
(Cases II, V and XV) the glandular struma had burst its capsule and extended 
upward along the left side of the chiasm in two of them, producing a right 
homonymous defect, and to the right side, with a left homonymous defect 
in the other. 

It is apparent, in the second place, that unilateral amblyopia 
may occur with but little if any perimetric devia- 
tion in the field of the opposite eye (cf. Cases V and XXI). 

Finally, and what is perhaps of greater clinical significance, mere ten- 
dencies toward temporal defects must be carefully 
looked for, particularly defects limited to the color peripheries, if one 
wishes the perimeter to serve in making a diagnosis before the time when 
crude finger-tests suffice to demonstrate a complete hemianopsia. 

Heretofore perimetric investigations of these conditions have been con- 
fined largely to the observance of advancing lesions, and, as the process is 
notably slow, often extending over years, the sequence of the changes is 
rarely observed. Hence, an exceptional opportunity is given the surgeon 
to study reversals of the process, which occur at a more rapid rate after 
the nerves have been in a measure released from pressure by operative 
procedures.* 

A sufficient number of charts have been reproduced with the foregoing 
histories (e.g. Cases X and XIX) to show the method of progress of a hemian- 
opsia. The primary defect usually first involves the color boundaries alone 
in one upper temporal quadrant. This is followed by a more or less complete 
temporal hemiachromatopsia, possibly with a "slant" in the upper temporal 
form field, which gradually spreads downward until most of the temporal 
field is involved. In all cases the color fields are in- 
volved first: the form fields later. The macular area 
is often spared for a long time, but finally it becomes implicated in turn, first 
in its temporal half. Finally, the whole central area enters the blind field, 
and the nasal field in turn progressively shrinks away from the centre. It is 
to be emphasized that rarely are the two eyes affected in 
equal degree, and also, that after operation, resto- 
rations occur in reverse order. 

Though there are, of course, variations and exceptions, this sequence is 
fairly typical of the progress of the constrictions in the cases with a bitem- 
poral tendency. Hence, it can be readily appreciated that the chance is small 
of encountering a patient in a stage of the process when a vertical meridian, 
including the macula, demarcates the blind from the seeing field symmetrically 
in the two eyes. 

J. H. Fisher,^* in an interesting study of nine cases, reported largely from 
an ophthalmological point of view, and Arnold Josef son, ^'^ in his report of 

* This will be made the topic of a detailed report in the series of papers in collabora- 
tion with Dr. G. J. Heuer on field distortion in cases of brain tumor. 
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eleven carefully observed patients, both call attention also to the fact that 
the temporal fields, at least those for form, appear to be lost from above 
downward. 

Abnormal pupillary conditions are, of com^e, closely linked with the 
optic atrophies and perimetric changes. A definite hemiopic pupillary reac- 
tion (Wernicke) and a negative oculomotor response to the prism deflection 
of an image to the blind half of the retina (Wilbrand) may be expected only 
when half blindness is complete; and, as I have just said, it is imusual for 
the patient to be seen at exactly this stage of the process. A positive Wer- 
nicke reaction can be of value only in the rare cases in which the use of the 
perimeter is for one reason or another precluded. 

In many of the patients, some measure of oculomotor implication was 
either suggested by the history of periods of double vision, or was obvious 
from palsies apparent .at the time of admission. This is particularly true 
of the cases with pronounced neighborhood symptoms, due to interpeduncular 
lesions, whether primary or arising from an extrasellar extension of a pituitary 
struma (cf. Cases I, VI, VII, XII, XVII, XX). It is notable that even with 
an extreme distention of the pituitary fossa from a lesion which presumably 
remains intrasellar there may be no implication of the oculomotor nerves. 

Slight nystagmus has been frequently observed even when the 
ocular movements have been unaffected by palsies. 

Other evidences of local implication of the cerebral nerves may accom- 
pany extrasellar lesions. Anosmia may be complete in such advanced cases 
as Numbers V, VIII and XI, and in one patient, not included in the series, as 
the history is somewhat incomplete, anosmia with primary optic atrophy and 
adiposity were the only signs of the lesion. Post-operative anosmia is a neces- 
sary sequel (cf . Case XXVI) of Schlofifer's method of surgical approach to the 
gland, but is obviated by the lower transphenoidal method to be described. 

Occasionally trigeminal neuralgia is a source of complaint 
(e.g. Cases XIV and XVII), and Fig. 127 shows the nerve compressed by an 
interpeduncular growth. Large extrasellar tumors likewise may press upon 
the cerebral peduncles and cause spasticity (cf . Cases III and V) 
or add to that which the pressure of an internal hydrocephalus may already 
have elicited. If the cranial indentation is more marked on one side than on 
the other there may be an especial exaggeration of the deep reflexes on the 
contralateral side (Case VIII). 

Similarly the uncinate region is not infrequently indented by 
the growth, and characteristic uncinate seizures with a gustatory or 
olfactory aura are surprisingly common, there having been seven examples 
of this type of epilepsy in the series (cf. p. 272). 

Evidences of frontal lobe involvement also occur as a result 
of the direct implication of the lower fore-brain by an enlarging growth (cf. 
Cases V and VIII). Symptoms thus produced, however, are apt to be merged 
with the mental deviations attributable to disturbed glandular activity, to 
be described in a later section (p. 270). 

Nasopharyngeal Signs. — Finally, it must not be forgotten that there may 
be signs and symptoms referable to the nasopharynx. A history of trouble- 
some epistaxis is very common, and the bleeding may be excessive (e.g. 
Cases XI, XII and XIII). It is not unusual for patients to mention an 
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occasional unexpected and intermittent rd ischarge of mucus/ into 
the pharynx (e.g. Case X). This probaoiy explains why so many of these 
unfortunates have been subjected to prolonged treatment for supposed pri- 
jpary sinus diseases - doubtless, too, many of the recorded instances of primary 
optic atrophy in supposed association with disease of the sphenoidal cells 
may be thus accounted for. 

Our operative experiences have shown us the true nature of the process, for 
in four or five instances, on removing the anterior wall of the sphenoidal cells, 
a retained mass of tenacious white mucus has been expelled from the cavity 
at each side of the protruding sellar base, which extended so far downward 
into the cells as to partly occlude the sphenoidal foramina. A similar reten- 
tion of mucus has been (Usclosed postmortem in two individuals (Cases V and 
VIII) in whom transphenoidal operations had not been performed. Occasion- 
ally a temporary relief from discomfort may follow the spontaneous discharge 
of this mucus, as related in some of the case reports (e.g. Cases I and X). 

A complete physical examination should always include theWetro- 
pharynx. In a few of our cases (XI, XVII and XXIII) an actual protrusion 
of the tumor could thus be seen, and in another, a nodule was visible which 
was taken for an enlarged pharyngeal hypophysis. 

In view of the imquestionably close relation of many states of dyspitu- 
itarism — ^particularly those of primary glandular insuflSciency — ^to lymph 
hyperplasia (status thymo-lymphaticus), it is quite probable that there may 
be a tendency toward adenoid formati on in the pharynx, irre- 
spective of the presence of a pharyngeal rest (p. 6) such as Civalleri 
and Erdheim have described. A number of our patients with primary hypo- 
pituitarism have shown l arge tonsils and adenoid s, and in several of them 
previous operations had been performed! Doubtless in an extensive adenoid 
operation the pharyngeal hypophysis can be removed with the median tonsil 
itself. But whether this can have any influence on the economy, one way or 
another, is conjectural. 

In two of the patients (e.g. Cases IV and V) with infantilism, Dr. Crowe 
observed in the pharynx a small median cleft or pit, which we at first inter- 
preted asa relic of Rathke's diverticulum. In all prob- 
ability, however, it represents the bursa pharyngea of Killian (1888),^*^ which 
lies somewhat posterior to the pharyngeal hypophysis and has a different 
developmental origin, representing presumably the position of the notochord. 

Cerebrospinal Rhinorrh(ea. — ^This was discussed at some length in 
relation to Case XIII, the only instance in the series of true cerebrospinal 
fluid escape, which must be distinguished, of course, from rhinorrhcea of 
accessory sinus origin. Boyd^* has reported a case, evidently one of hypo- 
pituitarism with strumous degeneration ("sarcoma") of the gland, which was 
associated during life with a true cerebrospinal rhinorrhcea. It is notable 
that after transphenoidal operations there is no persistent mucous discharge. 
Indeed, there is surprisingly little rhinorrhcea of any kind after the first 
few days, and the experience with Case XIX shows that the mucous 
membrane quickly covers the area of denudation.* 

* In three of our later cases (Nos. 36, 38 and 40 of the operative table) there has been 
a temporary post-operative cerebrospinal rhinorrhcea with recovery. 
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THE GENERAL PRESSURE SYMPTOMS 

These have been considered in part in relation to the subjective dis- 
comforts which accompany sellar distention. However, the dialghostic error 
which led us to overlook a cerebellar cyst in Case XXXVllI serves to illus- 
trate the ease with which pressure disturbances from a general increase in 
intracranial tension may be misconstrued. Doubtless every patient with 
pituitary manifestations, in whom there is any suggestion of pressing symp- 
toms, should be scr.utinized with the possibility in mind either of an intra- 
cranial extension of an hypophyseal struma or of a coincident growth 
elsewhere. 

The condition is easily recognized when a choked disc is superimposed 
on a primary atrophy {e,g. Cases V and IX), but it must be borne in mind 
that a large intracranial extension of an infundibular tumor (as in Case VIII) 
may so envelop the optic nerves as to prevent the crowding down of cere- 
brospinal fluid under tension into Schwalbe's sheath. Hence, even with 
extreme tension from a large tumor and secondary hydrops of the lateral 
ventricles a neuroretinal oedema — ordinarily the most reliable sign of ten- 
sion—may be wanting. 
g 4^ Headache, therefore, may be the only symptom, \for vomitingy -an incon- 

0*Ar*^^^ spicuous feature, indeed, of most intracranial tumors— is pariicularly unusual 
\^ in these patients. There are, however, certain telltale signs of pressure 
^^^ ^' which are of value. Among these are the extracranial evidences of venous 
stasis, shown by the fullness and tortuosity of the palpebral venules as well as 
of the larger veins of the scalp. The X-ray also is of value in this connection, 
for it may show not only the signs of pressure enlargement of the diploetic 
channels but also points of pressure atrophy brought about by the small 
arachnoidal herniations of Wolbach. 

An operative prognosis hinges very largely on the presence or absence 
of these signs of a general increase of intracranial tension, which may be so 
extreme (Cases V and VIII) that measures directed toward its relief, irre- 
spective of the hypophyseal implication, are largely futile. 

THE GLANDULAR MANIFESTATIONS 

Modifications of Skeletal Development. — The role of the hypophysis in 
growth is of primary' interest, and before briefly analyzing the condition^ 
presented by the patients in this series it is advisable to review the present 
interpretation of the glandular relationship to body stature. 

Experimental investigations, as we have seen (p. 15), have thrown merely a nega- 
tive light on the matter in so far as they have made clear that hypophyseal deficiency — 
presumably of pars anterior — inhibits complete skeletal development; and it has been sug- 
gested that this may be due to a consequent lowering of the phosphorous and calcium content 
of the blood. 

So far as I am aware, there is only one certain experimental method of inciting skeletal 
overgrowth, namely by early castration, and it is probable, after all, that, as Tandler sug- 
gests, the skeletal elongation characterizing eimuchism is merely an expression of a second- 
ary hypophyseal hyperplasia. 

No one has definitely succeeded in simulating a fixed state of functional overactivity 
of any member of the ductless gland series, whether by feeding experiments or by hetero- 
geneous transplantations. 
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Unquestionably there is some chemical process at work behind the actual glandular 
h^erplasia (Vassale, Cagnetto et al.), and until this can be determined we must not only 
await the experimental reproduction of states of functional overactivity but must also 
continue to speak of the glandular change as the primary' incident in the process. 

In order to acquire a definite knowledge of these processes it has been necessary to 
turn to the study of such clinical syndromes as are presumed to be an expression of over- 
aclixily of one or another of the glands of internal secretion; and only in the case of 
hyperthyroidism have we any fairly clear views. 

Acromegaly and gigantism have not unequivocally been proven to be expressions of 
hyperpituitarism (anterior lobe hyperplasia), and still more circumstantial and 
less convincing is the evidence which couples hyperadrenalism with the syndrome 
of hypertrichosis, adiposity, pigmentation and high blood pressure; hyperpinealism 
with a sjrndrome of precocious sexual development, overgrowth and adiposity, to which 
further reference will subsequently be made; and hyperthymism with the status 
thymo-lymphaticus. 

So far, however, as functional hyperplasia of the other ductless glands is concerned — 
of the parathyroids, pancreatic islets, corpora lutea and interstitial cells of Leydig — we are 
as yet completely in the dark, though it is quite probable that the chnical expression of 
states of exaggerated secretory activity of each of these glands will some day be pointed out. 

On the other hand, the clinical expression of primary deficiency on the part of the 
individual glands is better understood, partly because definite clinical syndromes are more 
easily coupled with postmortem demonstrations of destructive lesions than ^dth demon- 
strations of hyperplasias, and partly because a state of glandular deficiency can be experi- 
mentally produced with comparative ease. 

Skeletal Overgrowth. — It must be confessed that the view attrib- 
uting the skeletal changes of acromegaly and gigantism to a functional 
hyperplasia of the pars anterior, with the production of an excessive or per- 
verted type of secretion, is not universally accepted {e.g. Parisot's recent 
analysis^^), for though testimony accumulates in its favor, proof positive 
has possibly not as yet been afforded. 

Conceptions of Acromegaly. There have been four different views which deserve 
consideration. 

(1) Marie, at first regarding the process as a general dystrophy, in his later papers 
(1888-89) attributed ittodiminished hypophyseal function.* 

(2) Maflsalongo (1892), Tamburini (1894). Benda (1901), Modena (1903) and Fischer 
(1910) have championed the view that the condition is due to hyper- 
function and is often associated with an h)rpertrophy or adenomatous h3rperplasia of 
the gland, for it is not produced by destructive or malignant growths. 

According to Benda, Lewis, and Erdheim, the elements chiefly concerned in the hyper- 
plasia are the eosinophilic cells, and there may actually be no gross enlargement of the gland. 

(3) Gauthier (1892), Striimpell (1897), Vassale (1902), Guerrini (1905) and Cagnetto 
(1907) regard the acromegalic changes as due to some underlying nutritional disorder which 
affects metabolic processes, the hypophyseal enlargement being a con- 
sequence and not the cause of the malady. (This view, of course, 

*In a personal communication (August, 1911) Professor Marie says: ". . . . qu'apr^s 
avoir pass6 par Tune et I'autre hypoth^e,je n' ai plus actuellement aucune position precise 
dans cette question, et je me demande si la solution n'est pas sur une voie un peu 
differente. C'est k aire que la fait important consiste pent-^tre moins dans la quarUiU du 
fonctionnement de Thypophyse que dans les modificaiions et les alUrations de la sScrdlion,,^* 
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must be accepted by all, though it is something of a quibble, for just as in h3rperth3rroidism, 
there must be some underl3dng biochemical disturbance which brings about the glandular 
hyperplasia). 

(4) A few, as Silvestrini, Arnold (1894), Warda (1901) and Petr^n (1907), on the basis 
of presumably negative hypoph3rseal findings, conclude that acromegaly bears 
only an accidental relation to pituitary lesions. 

Parisot (1910), emphasizing the reciprocal relations of the genito-thyro-hypophyseal 
triad, does not consider that an hypophyseal lesion, though of frequent occurrence, is 
alone sufficient for the production of the characteristic syndrome of acromegaly. However, 
in view of Erdheim's findings (1909) of an eosinophilic hyperplasia of an accessory glandule 
in a case of acromegaly, the hypophysis itself being normal, all other negative hypophyseal 
findings must be accepted with reservations.* 

Certainly most of the circumstantial evidence in our possession points 
in the direction of an oversecretion, whether normal or pathological; and this 
is at least the most acceptable present working hypothesis. 

The arguments favoring the hyperpituitarism conception of acromegaly may 
be assembled. 1. In the first place, in the only known conditions associated 
with skeletal overgrowth one usually finds an hypertrophic enlargement of 
the gland or a histologically demonstrable hyperplasia — ^primary in the case of 
acromegaly and gigantism, secondary in the case of eunuchism. 

2. Moreover, experimental extirpations of the hypophysis, with result- 
ant glandular deficiency, have been shown to retard skeletal growth, and 
comparable eflfects are known, clinically, to be the consequence of glandular 
implication in tumor, injuries or processes of disease in young individuals, 

3. Again, as the cases in this series illustrate, acromegaly tends 
in the long run toward a state which our experiments have shown to be 
brought about by glandular insuflSciency — adiposity, high sugar tolerance 
and so on — and the fact that a low assimilation limit for carbohydrates 
characterizes the early stages of the disease suggests a coincident period of 
functional hyperplasia. 

4 Further, partial removal of the presumably hjrperplastic pars anterior 
in certain cases of advancing acromegaly, notably in those of Hochenegg 
and in a case of my own (Case XXVI), have led to seeming remissions in the 
s3anptoms, in the same way that partial removals of the hyperplastic thyroid 
in Basedow's disease induce remissions in the symptoms of hyperthyroidism.f 
Conversely, hypophyseal feeding has been shown to cause an accentuation 
of symptoms. 

However, even if we accept these arguments favoring an original anterior 

* Acromegaly may occur in association with other diseases of the nervous system. In 
Case XXXVIII it accompanied a cerebellar cvst with hydrocephalus. Nicolas and Favre^"^* 
describe its occurrence in a case of Recklinghausen's disease, and a similar coinci- 
dence of the two m^adies has been present in a patient recently observed in Dr. Barker's 
service. It may be noted in this connection that several of the patients {e.g. Case XXVIII) 
have shown fibroma moUuscum — a feature of acromegaly to which Marie called attention. 
Petr6n** and others have described cases with syringomyelia. 

t The improvement that has been observed in patients with hypopituitarism (dys- 
trophia adiposo-genitahs) after partial removal of the struma is not actually an argument 
opposed to this view, though it has been advanced as such. 

Under these circumstances we are not dealing with an anterior lobe hyperplasia — 
at least with one of chromophile elements — but rather with a chromophobe struma or with 
a tumor compressing the gland. Naturally the removal of some of the growth may allow 
the compressed pars anterior elements to regain in a measure their functional activity. 
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lobe hyperplasia, there can be but little doubt that in the greater 
number of cases as the malady progresses glandu- 
lar insufficiency supervenes. A somewhat similar view was 
advanced in 1894 by Tamburini,^** that the process occurs, in two phases, 
with a primary stage of glandular overactivity which later, through some 
toxic action of the secretions from the gland, has a deleterious effect on the 
constitution. Thus, if I understand him correctly, the transition stage into 
dyspituitarism which we regard as an evidence of beginning secretory insuffi- 
ciency, he attributed to the elaboration by the diseased organ of some sub- 
stance harmful to the organism and leading to a condition of cachexia. 

Our studies on carbohydrate tolerance have shown with some conclu- 
siveness that in acromegaly the individual's capacity to assimilate sugars 
progresses from a state in which carbohydrates are rapidly metabolized to 
one in which they are merely stored; in other words, from a state in which 
there is either a low assimilation limit or an actual hyperglycemia with 
glycosuria to one in which alimentary glycosuria is difficult or impossible to 
eUcit. This would appear to be the strongest argument in 
favor of the transitional character of the disease 
from hyper- to hypopituitarism, on which such great empha- 
sis has been laid throughout this study. 

The transition doubtless may occur at a stage of the malady before the 
skeletal manifestations of hyperpituitarism have become outspoken, and 
thus the acromegaUc changes may be inconspicuous {e,g. Case XII); or it 
may occm* after the characteristic fixed bony changes have become full- 
blown {e.g. Case XXVIII); or it may possibly not occur at all and the 
disease may run a self-limited course after a stage of hyperpituitarism, 
with the restoration of a fairly normal glandular activity {e.g. Case XXXI). 
It must be kept in mind, therefore, that the osseous changes on which the 
diagnosis is usually based are not the disease itself but merely the expres- 
sion — ^necessarily a permanent one — of a period of the malady in which 
hypersecretion with skeletal overgrowth occurs. 

Whatever interpretation may finally be given these much-discussed 
matters, one point at least is now generally accepted, namely, that the skeletal 
changes in gigantism and acromegaly are expressions of the same morbid 
influence — ^whether or not this influence is related to a perversion or other- 
wise of the hypophyseal activity.* Thus Massalongo's generalization (1892)^*^ 
that acromegaly is delayed gigantism, has been amply endorsed by Woods 
Hutchinson (1898)'"' and others. 

The formula of Brissaud and Meige (1895),^^ **Uacrom€galie est le giganU 
isme de Vadvlte, le gigantisme est Vacromegalie de Vadolescentf^' was changed by 
Launois and Roy (1904)^ for the better into "Le gigantisme est Vacromegalie 
des sujets auz cartilages epiphisaires non ossifies, quel que soitl eur dge.'* Thus, 
if all giants are not acromegalics, they are destined to acquire their attributes 
with advancing years, provided epiphyseal ossification occurs before glandular 
overactivity subsides. 

Certain recorded cases are interesting in this connection. Thus, Claude 
(1897) reported a case of acromegaly in a girl of 19, of usual height, with 

* The distinction drawn by Guinon and Sternberg is rather an academic one. They 
attribute gigantism to an exaggeration of a normal process, whereas they regard acromegaly 
as an actual disease. 
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skiagrams showing complete ossification of the cartilages, the supposition 
being that gigantism would have resulted had the epiphyses not become 
united at this unusual age. A similar observation was made by Franchini 
and Giglioli in the case of a young girl evidently acromegalic, who was but 
fourteen years of age. Doubtless without the demonstration of precocious 
epiphyseal union, all cases of acromegaly which have been described as occur- 
ring in childhood are contestable. 

It is sometimes difficult to say where gigantism ends and acromegaly 
begins {e,g. Cases XXIII and XXX), for many giants ultimately acquire 
acromegalic features and many acromegalics (e.g. Cases I and XXXI) show 
undoubted manifestations of gigantism. My own explanation, based on the 
view of transient hyperpituitarism, has been indicated in the comments 
upon these cases. 

The disease, in short, is the expression of a functional instability of 
the pars anterior, doubtless brou^ght about by some underlying biochemical disturb- 
ance which leads to the elaboration of a perverted or exaggerated secretion cor^ 
taining a hormone that accelerates skeletal growth (of the long bones if epiphy- 
seal union is incomplete, of the acral parts if epiphyseal ossification has taken 
place). Since the functional disturbance is probably a fluctuating one, vnth 
periods of increase and remission — as is known to be true of hyperthyroidism 
— epiphyseal ossification may occur during a period of quiescence in the dis- 
order. A subsequent recrudescence with resumption of the perverted functional 
activity will then serve to superimpose acromegalic manifestations on primary 
gigantism. Acromegaly, in other words, cannot precede gigantism but 
always occiu^, as in our typical example (Case I), as gigantism which has 
become acromegalized. 

It is, of course, possible that the condition, as in some giants, may pro- 
gress for years without remissions, but it seetns probable from our study of 
the cases in this series that the ultimate tendency in all instances is toward a 
final and permanent state of relative glandular inactivity. 

With this interpretation, therefore, the skeletal changes typifying acro- 
megaly persist, though the actual malady has ceased, just as exophthalmos 
may persist though hyperthyroidism has ceased. We shall see that in condi- 
tions of primary hypopituitarism in young individuals, the hormone of growth 
presumably being wanting, there is failure on the part of the bones to elongate 
even though the epiphyses remain open. 

There have been 17 individuals in our series who have shown a definite 
tendency either to skeletal overgrowth as a whole (4 cases) or to bony en- 
largements of the acral parts alone (13 cases). The former, therefore, fall in 
the category of gigantism, and in all of them the symptoms can be traced to 
a fairly early period of life. Should a condition of hyperpituitarism super- 
vene in an individual in whom epiphyseal union possibly has been delayed 
until the beginning of the third decade or later, an increase in stature natu- 
rally could occur even at this late date (cf. Case XXX). However, in all 
of the ten outspoken acromegalics of this series epiphyseal union (radial) was 
complete, without a trace of the lines of ossification. In the adult indi- 
viduals (e.g. Cases XII and XXI) who showed evidences of dyspituitarism — 
i.e., present glandular inactivity with a trace of former overactivity shown by 
suggestive acromegalic changes — the epiphyses likewise were closed. 
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In the overgrown individuals exhibiting no acromegahc tendencies it is 
interesting to note that traces of the epiphyseal lines are still demonstrable 
(Case XXIII at 39 years; Case XXXII at 36 years; Case XIII at 27 years 
of age) — an evidence possibly of delayed closure. However, though the radial 
line is still apparent in these individuals, phalangeal ossification is complete, 
and the natural explanation of their failure to acquire acromegalic tendencies 
— as they have been acquired, for example, in Cases XXX and XXXI — is 
that there has been no recrudescence of hyperpituitarism since the epiphyseal 
fusion occurred. 

These 17 cases with more or less skeletal overgrowth comprise six 
females and twelve males. All of them are white: we have seen no definite 
instances of acromegaly in the negro race. Nine of them, it will be observed, 
were exempt from neighborhood symptoms, though they all showed enlarged 
sellas. Of patients showing pronounced tumor symptoms only two (Cases I 
and II) had outspoken acromegaly, so that it may be inferred that the trans- 
formation of a functionally hyperplastic anterior lobe into a malignant 
struma is relatively infrequent. 

Throughout this discourse little has been said regarding skeletal changes 
other than those affecting the sellar configuration, the phalanges of the hand 
and the radial epiphyses. These, however, are the three most useful and 
most convenient sources of information, at least where adult types of over- 
growth are concerned. 

The condition of the phalanges is a particularly dependable sign. From 
the external appearance of the hands we would not have ventured, in Cases 
XII, XVII and XXI, to predict that the X-ray would betray evidences 
of former, even slight, hyperpituitarism; for it is probable that the thicken- 
ings of the soft parts may in a measure subside, whereas the bony exostoses 
are necessarily permanent. Even in the more advanced cases, when phalan- 
geal alterations are conclusive, there may be no mandibular prognathism, no 
spacing of the teeth, no rounding of the shoulders, no sternoclavicular enlarge- 
ment and but little change in the cranial configuration. 

Arthur Keith (1911)"^ has pointed out a definite resemblance between 
the configuration of the acromegalic skull, with its undershot jaw, large frontal 
sinuses, etc., and that of prehistoric (Neanderthaloid) crania, and further 
emphasizes, as did Freund in 1782, the anthropoid characteristics as a pos- 
sible evidence of atavism. He has shown that the separation of the teeth is 
not so much due to an enlargement of the jaws as to a heaping up of the 
alveolar arches — ^an effect of mild traumatism in stimulating bony overgrowth; 
and the phalangeal and other exostoses he attributes to a similar cause in 
association with the points of musculotendinous attachment. 

Skeletal Undergrowth. — For skeletal development to be modified by 
glandular insuflftciency the process must take its start before full stature is 
attained. Naturally, the more marked cases are those in which the glandular 
insuflftciency occurs before adolescence, though a state of hypopituitarism 
which is inaugurated even later in the second decade will doubtless dwarf 
the stature. This is true, likewise, of deficiency in other members of the 
ductless gland series — in the thyroid, the adrenal and the thjrmus, as is known 
both from clinical and experimental observations. 
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Though resulting largely in an academic discussion as to the significance of terms, 
the question of skeletal infantilism, dwarfism or nanism has aroused much interest, particu- 
larly among French writers. Lorain, some years ago, characterized as "infantilism'' an 
arrest of development which affects the mass of the individual rather than any special 
organ, causing nothing more than disability, deUcacy and smallness of the body, and a 
genital dystrophy (cf . Case IV) such as may result when tuberculosis or the cardiopathies 
affect young adolescents. The individual, in other words, is merely an adult in 
smallmould. 

Brissaud (1907)^ objects to calling this condition "infantilism'' and agrees with 
Meige that the term should be restricted to an anomaly of development in which the general 
morphological characteristics appertaining to infancy persist 
in a subject who has passed the age of puberty.* 

A similar discussion, it will be recalled, has been raised by StrUmpell in regard to 
skeletal overgrowth — true giants being merely overgrown individuals, whereas pathologi- 
cal giants are those suffering from morbid gigantism. 

On Brissaud and Meige's interpretation the condition "infantilism" includes other 
factors than stature, notably the development of the generative organs. Hence, infantilism 
is a term which might be ascribed not only to the giant Turner of this series but to all the 
patients with hypopituitarism in whom the glandular deficiency antedates full adolescence 
(e.g. Cases V and XIV). 

Recently, Meige and Bauer (1911)^** have further elaborated this subject, and Bauer 
has introduced the term ch^tivismeto distinguish the infantilism of Lorain — an arrest 
of development with conservation of the relative adult proportions of the body — ^from true 
nanism or infantilism, in which certain morphological characteristics of infancy 
are retained. "Nanisme complet" is the superlative of "ch^tivisme," just as cretinism is 
of myTcoedema. 

Most of these discussions of the French school have centered around the develop- 
mental consequences of hypothyroidism, and the rdle of the hypophysis has entered but 
little into them. In the comment upon Case IV of this series — spoken of as a case of infan- 
tilism of the type Lorain — ^mention was made of the fact that Levi has described a typical 
instance of the condition (Fig. 39) in which there were marked radioscopic sellar changes; 
and it is quite probable that pituitary insufficiency may play a part in these, as it does in 
the dystrophies of a different type associated with adiposity, which have been more the 
subject of interest in late writings. 

Innumerable examples of skeletal undergrowth, coupled witl^ sexual dystrophy, have 
been recorded in the medical literature, and there are doubtless divers aetiological factors 
which give rise to divers types, in many of which the pars anterior of the hypophysis may 
play an insignificant r61e or, indeed, none at all. 

To select a single instance, Byrom BramweU** records, in his admirable Clinical 
Studies, a case entitled "Infantilism: No Apparent Cause." 

A sexually and physically infantile man (Fig. 305) with the appearance of a pre- 
adolescent but who was actually 27 years of age. His body was hairless and there was 
no beard. The genital organs were infantile: the voice juvenile. He was but four feet 
tall. Adiposity was marked: weight 67 pounds. Mentality unaffected. His only 
complaint was of occasional headache. 

One may compare the body configuration of this individual with Figs. 83 and 236 
of Case IX and Case XXXIV — ^the small tapering extremities and characteristic distribu- 
tion of the adiposis. In view of the similarity of the condition to dystrophia adiposo- 
genitalis, the case is suggestive of preadolescent hypopituitarism without neighborhood 
symptoms. (An X-ray, December, 1911, disclosed an abnormally small sella; Fig. 306.) 



* Vide the discussion before the Soci6t6 de Neurologie de Paris in 1900 on the occasion 
of Babinski's presentation of a case of what we should now call dystrophia adiposo-genitaUs. 
{Revue Neurologique 1900, VIII, p. 533.) 
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It is not unlikely that under the terms aleliont and progeria, introduced by Hastings 
<Hford'°* to deeignate "continuous youth" and "premature old age," examples of pitui- 
tary disease may have been incorporated. It will be recalled that C. A. Herter"* described 
a type of infantilism which is clearly attributable to chronic intestinal infection;* and 
Osborne and Mendel'" have shown that feeding young rats with isolated proteins markedly 
inhibits their growth though normal weight is m^ntained. Other {etiological factors have 
been fully considered in an excellent paper by George Feretz.**** Hence it is unwise to tay 
too great stress on anything other than the posdbility of an indirect hypophyseal partici- 
pation in the dwarfed stature characterising the many types of infantilism. 

Of the 38 individuals comprising the first three groups of our series — 
instances of supposed primary hypophyseal disturbance — there are 21 in 



Fia. 305.~-Byrom Bnmwell'a cue of "iafiiatilism." Aged 27; height 4 (eet (123 cm.). 

whom the process from the outset was presumed to represent a condition 
of glandular underactivity. In eight of these the condition originated at a 
sufficiently early age to definitely modify stature (Cases III, IV, V, VIII, X, 
XIV, XXII), though none of them would be called dwarfs, and the ex- 

•Through the kindness of Dr. Francis H. McCrudden of the Rockefeller Institute, I 
have had the opportunity of studying, from an hypophyseal standpoint, two of Herter's 
oripnal patients, and though it is possible that a disturbed pituitaiy function may be an 
„i 1 .„ .i,„ :„f„„.:i:=,„ .i «„n be but little doubt that the nutritional disorder is the 
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pression "infantilism", if used, could apply only to the interrupted puberty 
of some of them. It is notable, however, that all of the 21 individuals have 
a moderately low stature, averaging in the neighborhood of 5 feet 6 inches 
(168 cm.). 

When hypopituitarism dates from the adolescent period there occur 
changes other than the mere failure of full development of the long bones. 
Apart from the feminine disposition of the associated adiposis, to which 
further reference will be made, the males actually possess a feminine type of 
skeleton, with broad pelvis and a certain degree of genu valgum. Notable, 
too, is the smallness and delicacy often shown by the extremities; and the 
tapering type of hand (Fig. 243) contrasts markedly with the 
^Hype en long^^ (Fig. 55) of gigantism and the ^Hype en large^^ (Fig. 196) of 
acromegaly which Marie has differentiated. 

In most of these cases the X-ray shows not only a tapering terminal 
phalanx but also persistent epiphyseal lines or well marked traces of them. 
It is interesting that under these circumstances, with every opportunity for 
bony elongation, the '^hormone of growth" which is in excess in hyperpitui- 
tarism, is wanting. 

Some of these individuals, furthermore, in whom the hypopituitarism is 
associated with a large struma, bear a certain undefinable facial resem- 
blance (e.g. Cases V and XVIII), which appears to be due to what has been 
spoken of in the case reports as a maxillary prognathism, in 
contradistinction to the mandibular prognathism character- 
izing acromegaly. It is my impression that this is brought about by some 
deformation with forward displacement of the sphenoidal bone in consequence 
of the marked sellar distention, which slightly increases the prominence of 
the maxillary portion of the face. 

Cutaneous and Subcutaneous Changes. — The hypertrophic alterations 
which occur in the skeletal coverings in hyperpituitarism, particularly those 
of the epidermis itself, are familiar. These external thickenings, which are 
largely responsible for the coarse features of acromegaly, include not only 
an increase in the size of the hair follicles, but also an hypertrophy of the 
papillae with enlargement and activation of the secretory glands, so that the 
skin becomes greasy and moist. 

There is also an augmentation in the connective tissue of the subcutis, 
which may even extend to and involve the muscles, giving the tissues a dense, 
boggy feel, with an apparent increase in depth of the furrows of face and 
hands. The tendency to hypertrichosis is marked in many of these 
individuals (e.g. Case XXV) during the period of activity of the process. 

With the transition to glandular insufficiency a certain retrogression in 
the cutaneous expressions of the malady may take place, such a retrogres- 
sion as is hardly possible in the case of the bony hypertrophies. This proc- 
ess is a very slow one and may escape notice except on the part of an intel- 
ligent and observant patient. Such a change has undoubtedly occurred in 
one of the outspoken acromegalics (Case XXVIII) of the series; and a post- 
operative change of the same character which occurred more rapidly in Case 
XXVI makes it appear that a large part of the thickening and bogginess 
of the subcutaneous tissues must be due to an accompanying oedema (cf. 
Case XXIV). 
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The cutaneous features of primary hypopituitarism are quite the reverse. 
Here the skin, except in the older patients, is smooth, transparent and notably 
free from moisture. In some instances (cf. Cases IH and XXXIV) it has a 
peculiarly infantile smoothness, and may even suggest a subcutaneous oedema, 
which, however, does not pit on pressure. Though the hair of the scalp may 
be abundant, it is otherwise on the body, for the axillary and pubic hair 
may be almost completely wanting, or, in the males, may assume a feminine 
type of distribution. The nails are apt to be small, thin and underdeveloped 
and, as Crowe has pointed out, do not show the crescents at their base. When 
hypopituitarism originates in adult life there is a tendency for the hair, even 
of the head, to become thinned. 

Pigmentation is a conspicuous feature of many of the adult states (cf. 
Cases XXni and XXIX), and, as it is apt to be associated with asthenia and 



a low blood pressure, it is natural to ascribe it to an associated adrenal insuf- 
ficiency, though it hardly reaches the degree of bronzing seen in some of the 
Addisonian examples of adrenal tuberculosis. 

Adiposity. — The acquirement of an excessive subcutaneous deposit of 
fat is one of the notable clinical features of many of these cases, and often 
so far dominates the picture as to lead to its inclusion in the various designa- 
tions of the malady — adiposis dolorosa, adiposis univer- 
salis, dystrophia adi p oso-ge n i t a) i s , adiposis 
cerebralis. A remarkable series of examples has been gathered from 
the literature by Eugene Grahaud (1910).'°* 

When actually of hypophyseal origin, we are incUned to attribute the 
accumulation of fat to a posterior lobe insufficiency. All of the patients in 
the series who, after a period of primary hyperpituitarism, began to show 
evidences of lowered glandular activity, have acquired some measure of adi- 
posis, and an increase in weight has been an early feature in the larger mmiber 
of those exhibiting signs of primary hypopituitarism. 

The tendency to adiposity shown by dogs surgically deprived of a large 
part of the gland has already been described (p. 14) as a feature of experi- 
mental hyxwpituitarism which we have come to couple with the acquirement of 
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a high sugar tolerance. The extraordinary power of these animals, and their 
clinical counterparts, to assimilate excessive amounts of sugar can be accounted 
for in no other way than by the transformation of the carbohydrates into fat. 

It has been pointed out that during the sugar feeding tests, in states 
either of experimental or clinical hypopituitarism, the individuals show a 
rapid accretion in weight {e.g. Case XXXV) ; and noteworthy in this connec- 
tion is the demonstration of a markedly subnormal sugar content in the blood 
in one of the patients at least (Case XXIII). 

It would seem, therefore, that the sugar metabolizing powers of the body 
are largely in abeyance; and the associated subnormal temperature, with 
subjective chilliness and drowsiness, would appear also to indicate a low ebb 
of tissue oxidation. The condition, as heretofore stated, shows many points 
of resemblance to hibernation, which may therefore represent a purely 
physiological cycle of glandular inactivity. 

We have attributed this particular symptom-complex of adi- 
posity, high sugar tolerance, subnormal tempera- 
ture, slowed pulse, asthenia and drowsiness to a 
secretory deficiency of the posterior lobe; and a 
further argument in favor of this view is the reverse condition — ^namely, the 
emaciation, spontaneous glycosuria with hyperglycemia, and the sUghtly 
elevated temperature — ^which follows posterior lobe administration. This 
coimterpoised state can be brought about experimentally even in a normal 
animal by the injection of posterior lobe extract in excessive amounts; and 
a number of the <;ase reports {e.g. XVI, XXXIV and XXXVI) speak in 
favor of a similar, though less striking, effect produced by administering gland- 
ular preparations by mouth in conditions of glandular insufficiency due to 
morbid states. 

The adiposity of hypopituitarism is a generalized one— not limited 
solely to the panniculus — ^though its bedside recognition is necessarily re- 
stricted to the character of the subcutaneous disposal. The fat shows, post- 
mortem, certain peculiarities of color and consistency which suggest a dififer- 
ent chemical composition from ''normal panniculus;" and it is worthy of a 
differential analysis. It furthermore invades the organs, and, in the liver 
particularly, there is often an extraordinary replacement of the cells by fat 
globules (cf. Fig. 73). 

It is, of course, well known that an increased deposition of fat may occur 
in association with deficiencies on the part of other of the ductless glands 
than the hypophysis. This is true of the sexual organs, of the thyroid, and 
possibly, too, of the pineal and adrenal glands. However, "hypophyseal 
adiposity" would appear to be far the most frequent type, due in all proba- 
bility to the fact that the posterior lobe secretion, which contains, as we have 
shown, what may be regarded as a hormone essential to carbohydrate metab- 
oUsm, is so easily obstructed by divers intracranial lesions. This has been 
discussed in considering the patients included in Group IV (p. 191); and 
emphasis was laid on the fact that any cerebrospinal fluid obstruction is, in 
its effect upon the infundibular stalk, equivalent in a measure to the direct 
pressure implication of a superimposed tumor. From this point of view most 
cases of adipositas cerebralis — a term introduced by Schuster 
in 1900, according to Frankl-Hochwart — are, in reality, of pituitary origin. 
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Childhood Types. — The so-called cerebral adiposity — in all likelihood aa 
adiposity of hypophyseal origin — is particularly common in youth; and when 
coupled with genital dystrophy and skeletal underdevelopment, as is often the 
case, and when manifestations of intracranial disorder are present, its recogni- 
tion becomes easy. In all cases the disposition of fat is fairly universal, with 
perhaps an especial predilection for the loins, the inner parts of the thighs, 
the pubes, abdomen, and pectoral, submental and supraclavicular regions. 
In an interesting study with the report of three 
striking examples, Neurath'" has referred to these 
individuals simply as "Fettkinder" (Fig. 307). 

Though some measure of adiposity is a clin- 
ical feature shared by all of these cases, neverthe- 
less there are a number of types distinguishable 
on the basis of other factors. These types 
differ chiefly in the character 
of dy s gen i tali s m which they dis- 
play and in the presence or ab- 
sence of overgrowth. Thus, in the 
type of Prohlich (e.g. Case III), coincident with 
an hypophyseal tumor there is a stunting of 
growth as well as an hypoplasia of the genitals 
— the "syndrome hypophysaire adiposo-g^nital" 
of Launois and Claret."' In the type described 
by Marburg there is no pituitary growth; but an 
internal hydrocephalus, such as may result from 
a pineal tumor, is accompanied by skeletal over- 
growth and a precocious hyperplasia of the sexual 
organs {e.g. Case XLVII). In a third type of 
hydrocephalic, in the absence of an hypophyseal 
tumdr the obesity and skeletal overgrowth are 
associated with a genital hypoplasia (e.g. Case 
XXXIV). 

Our early experiments demonstrated that 
adiposity may occur as a consequence of partial 
glandular extirpation {of anterior lobe, as we 
thought at first," but of posterior lobe, as we " "'^ ^■>f-t-' 
now believe'"*), and it may be assumed, therefore, t™ph^' with h^d^^XfS.Toiii^'Si 
that in clinical cases the deposition of fat is due to ™''(noraol" is^^^'^'w^^Sa!! 
deficiency rather than to any perversion of secre- ''ii"- (0°"^^ ^0.2 kilo.), 
tion, even in the cases of large glandular strumas. 

On this basis it is evident that a tumor is not essential to the clinical 
condition described by Frohlich, for a primary posterior lobe hypoplasia may 
elicit the same constitutional manifestations. Moreover, as has been indi- 
cated in the discussion of the cases comprising Group IV, an internal hydro- 
cephalus is equally capable of producing an insufficiency of posterior lobe 
secretion, and, at the same time, may apparently either stimulate (e.g. Case 
XXXVIII) or inhibit anterior lobe activity. Hence, coupled with 
the obesity we may have the combination of over- 
growth with sexual precocity (Case XLVII) or the 
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reverse (Case XXXIV), or of undergrowth with sexual 
precocity (Case XLVI) or the reverse (Case III). 

Adolescent Types, — ^These are particularly interesting when they occur 
in the male, for when the condition dates from puberty it is associated 
either with a juvenile skeletal configuration or with outlines of feminine type. 
In the latter cases there is a corresponding disposition of the panniculus, so 
that the appearance of physical feminism is striking, even including the 
topography and scantiness of bodily hirsuties (e.g. Case V). 

There are no good illustrations in our series of this male juvenile type, 
of which the case reported by Mixter and Quackenboss*** is a good example. 
The feminine type is exemplified by Cases V, VIII and X of the series. 

Of the many forms of obesity which occur in young women there are no 
especial features other than the coincidence of amenorrhoea and pituitary 
neighborhood S3m[iptoms, which can be pointed to as distinguishing the adi- 
posities of hypophyseal origin from those due to other agencies. 

Adult Types. — In these the adiposity need not be outspoken, but I 
desire to again call attention to the ultimate tendency toward an abnormal 
deposition of fat shown in all cases of acromegaly or gigantism. This, coupled 
with an increased sugar tolerance, is often the first indication of supervening 
dyspituitarism with insufficient posterior lobe activity. All the patients in 
Group III, with the exception possibly of Cases XIV and XV, exhibited this 
tendency, and it was a notable feature of Cases I and II of Group I. 

In a few of these individuals there has been some disposition for the fat 
to occur in lipomatous masses (cf. Cases I, XXXI and XXXII), whereas in 
the others the adiposis has been evenly distributed. 

Possibly no clinical condition of adiposity has been more closely observed 
than that to which attention was first called by Dercum, under the term 
adiposis dolorosa, and renewed interest has been aroused in this 
syndrome by the recent studies of the hypophysis and the demonstration 
that adiposity is a consequence of experimental ablations. 

The matter has been commented upon in relation to Case XXXVII of 
this series, and in other of our patients Vitaut's four cardinal symptoms of 
Dercum's disease have been present — ^the adiposity, tenderness 
and pains, asthenia, and psychoses. The condition is far 
more common in women than in men: in the former it is apt to be associated 
with menstrual disturbances, and the menopause seems to be a particularly 
predisposing factor. 

It is probable that under the caption adiposis dolorosa maladies char- 
acterized by obesity of diverse origin have been described. Unquestionably, 
however, a number of them must be due to hypophyseal deficiency. A 
pituitary gUoma was found by Burr^^ in 1900 in a typical example of the 
disease. In one of Dercum's cases, McCarthy (1902)'* found an adenocarci- 
noma of the pituitary body, with testicular hypoplasia. Price (1909)^^° has 
reported two cases, in one of which there was an inflammatory lesion involv- 
ing both thyroid and hypophysis and in the other proliferation of the thyroid 
with sUght changes in the hypophysis. Again, in Lyon's interesting series 
of cases,"^ a postmortem examination of one of the patients, subsequent to 
his report, showed an interpeduncular aneurism pressing upon and inter- 
fering with the function of the hypophysis. Finally, one of the most remark- 
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able examples in the literature is that given by Launois and Clferet (1910)^" 
of a young woman whose weight increased in a few years from 59 kilo, to 
117 kilo. In the pituitary body, which was only moderately enlarged, a 
homoplastic epithelial tumor which greatly distorted the remaining norroal 
glandular elements was found at autopsy. 

However, in other supposed examples of Dercum's disease which have 
come to autopsy there have been no demonstrable changes. In one extra- 
ordinary case that I had the privilege of seeing during life, with Dr. Hickling 
of Washington — the patient weighing considerably over 300 pounds — a post- 
mortem examination disclosed no obvious hypophyseal lesion, but the brain 
showed an extreme convolutional atrophy, and the case may be termed one 
of * 'adiposis dolorosa cerebraUs" of other than hypophyseal origin. 

Carbohydrate Tolerance. — On the factor of sugar tolerance, particularly 
from a diagnostic standpoint, we have leaned heavily throughout this report. 
The main facts bearing upon the relation of the gland to the assimilation of 
carbohydrates may be here assembled. 

It has long been known that glycosuria is a frequent though not an 
invariable accompaniment of acromegaly and gigantism — conditions which, 
for reasons heretofore given, we feel justified in ascribing to hyperpituitarism. 
Hypophyseal glycosurias, however, as von Noorden (1910)**' has pointed out, 
show marked variations in their intensity, differing in this respect from those 
due to pancreatic disease. These variations can be explained, we believe, on 
the following basis. 

In our canine experiments it was noted that a transient spontaneous 
glycosuria was often the immediate sequel of certain operative manipulations 
involving the posterior lobe, but contrary to our expectations further study 
showed'^^ that instead of a persistent lowering of the assimilation limit for 
sugars the tolerance ultimately rose and remained far above normal. This 
was shown, moreover, to be a consequence of posterior rather than of anterior 
lobe deficiency. 

It was subsequently observed that patients suffering from unmistakable 
hypophyseal deficiency associated with destructive pathological processes 
similarly showed a high, often an extraordinary, tolerance for sugars — these 
usually being patients who had acquired or who were acquiring adiposity. 
Further, a majority of the individuals who exhibited evidences of overgrowth 
from hyperpituitarism (acromegaly and gigantism) were found to possess not 
a lowered but a high tolerance — an indication of the fact that at* least so far 
as the posterior lobe was concerned they were passing from a state of 
increased glandular activity to one of lowered activity. They were, in other 
words, acquiring symptoms of dyspituitarism. 

The matter was further tested, both in the laboratory and clinic, by 
atoning for the functional deficiency through the administration of glandular 
extracts. It was found, as Borchardt had previously observed, that the intra- 
venous injection of posterior lobe extracts in normal animals could produce 
glycosuria, and, what was more to the point, that the assimilation limit, 
which had been greatly raised in consequence of the experimental removal 
or obstruction of the posterior lobe, could be again lowered to a normal, or 
even to a subnormal, level by injections or oral administration of extracts 
(those of the posterior lobe proving far more efficient in this respect than 
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those of pars anterior, of thyroid or of adrenal). Subsequently it was demon- 
strated, with Jacobson, not only that the glycosurias produced by adminis- 
tering extracts are associated with hyperglycaemia, so that they do not act 
after the manner of phloridzin, but also that in states of high tolerance (hjrpo- 
pituitarism) an actual hypoglycsemia* may be present. Needless 
to say, the effect of ether was eliminated in the experiments. 

Nor is this all, for during the course of these studies it was found that 
the cerebrospinal fluid contains a substance which seemingly possesses all the 
physiological properties of extracts of the posterior lobe itself, the natural 
assumption being that the secretory products of the posterior lobe — so closely 
associated with carbohydrate metabolism — are actually excreted into the 
cerebrospinal fluid.f Hence, it becomes easily understood that any intra- 
cranial lesion which serves to obstruct this fluid will prevent the entry of 
the secretion, dissolved in its fluid medium, into the circulation. This readily 
explains the accompaniment of the syndrome of dystrophia adiposo-genitalis 
with diverse intracranial maladies, particularly those complicated by a 
hydrops of the third ventricle. 

The obscurities in regard to encephalic glycosurias, such as those experi- 
mentally produced by a piq(ire (Bernard) as well as those observed cUnically 
in association with tumors or cerebral injuries (cf. p. 172), have been discussed 
in the paper with Goetsch and Jacobson.*®^ A number of so-called sugar 
centres other than that in the fourth ventricle have been postulated by vari- 
ous investigators, one of them having been assumed to lie in the tuber cin- 
ereum. But it must be borne in mind that other of the ductless glands — 
thyroid, parathyroid, adrenal, etc. — likewise play an important r61e in sugar 
metabolism, as experimentally shown by the studies of McCurdy,^" Eppinger, 
Falta and Rudinger,** Underbill and Clossen^*^ and others. 

Clinically, most of the conditions which have been fully studied lie in 
the direction of the hyperglycsemias and glycosurias. The glycosurias of 
pregnancy (Reichenstein)^" are a notable example; and, as we have suggested, 
those of adolescence may also be due to a functional glandular hyperplasia 
which, in all probability, may account for the rapid skeletal growth which 
occurs at this period of life. 

We have already referred to the frequent coincidence of mellituria with 
pathological hyperplasias such as accompany the early stages of acromegaly. 
This is especially true of the acute cases — the "acromegalic fruste" of the 
French^^^ — though it is also a common feature of the early stages of acromegaly 
of less rapid onset. 

* Most chemico-physiological studies of the sugar content of the blood under diverse 
conditions have been restricted in the past to states of hyperglycaemia. Porges, however, 
has demonstrated that a significant hypoglycsemia occurs after adrenal extirpation, and 
Frank and Isaac have shown that phosphorus produces the same effect. 

Underhill,*" with Kleiner and others, has shown that hydrazine, a drug which, like 
phosphorus, has a toxic effect on the Uver cells, likewise produces hypoglycsemia and can 
even prevent the glycosuria which a pancreatectomy would otherwise produce. 

The fatty transformation of the liver cells with hypoglycemia in states of hypopit- 
uitarism suggests that in this condition likewise there is a disappearance of liver glycogen. 

t Carlson and Martin," it must be acknowledged, have failea to substantiate our views 
in regard to the presence of the secretion in the cerebrospinal fluid. We hope to expliun 
the discrepancies between their and our own results. 
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In our series we have seen but few examples of early hyperpituitarism, 
indeed only one patient (Case XXXVIII) with a Isevulose tolerance which 
might be considered below the normal — less than 100 grams. In two others 
(Cases XXIV and XXV) the tolerance was approximately normal, whereas the 
remaining acromegalics (Cases XXIX, XXX and XXXII) showed an assimi- 
lation limit which averaged up to 400 grams of glucose or Isevulose — about 
as large an amount as can possibly be retained by the most amiable stomach. 
These individuals had all begun to show definite evidences of hypopituitarism 
— subnormal temperature, dry skin, adiposity, low blood pressure, etc. 

In many of the outspoken cases of primary, rather than secondary 
hypopituitarism, the high assimilation limit has been even more marked, 
one of these patients (Case XXIII) being able to retain 450 grams of 
IfiBvulose with no resultant mellituria; and in this 
case the existence of a persistent hypoglycemia was demonstrated. 

As stated, we have come to regard the sugar tolerance of these individuals 
as a measure of posterior lobe activity, and it is possible that the degree of 
hypopituitarism may be determined by an estimation of the sugar content 
of the blood rather than by the more tedious production of alimentary gly- 
cosuria through feeding tests. Certainly the former method would be easier 
for the patient and more appUcable to children, whose stomachs are usually 
intolerant of large amounts of ingested siigar. However, many of the patients, 
as has been noted in the case reports, display a definite hunger for starches 
and sugars, and the acknowledgment of an abnormally "sweet tooth" is 
common. 

It has been remarked that in some cases of acute glandular hyperplasia 
the polyuria and glycosuria may so dominate the clinical picture that the 
associated secretory manifestations of other sorts may be long overlooked. We 
may, of course, meet with lesions of the gland which are accidental autopsy 
findings and which may never have produced cUnical symptoms referable 
to the pituitary neighborhood. Such a case as the following must make us 
realize the ease with which an hypophyseal lesion may escape notice. How 
often in cases of supposed pancreatic diabetes the pituitary gland has been 
examined I do not know. 



Case XLVIII. (Surgical No. 21026.) Qumma of the hypophysis with glycosuria and 
polyuria, diagnosed as diabetes mellitus. 

July 14t 1907. E. N. R., a merchant, 32 years of age, admitted with the complaint 
of headaches. He is one of a family of ten healthy children. The father was a diabetic. 

The earlier history is without note. His habits are good. He has been married eight 
years: he has three healthy children and his wife is pregnant (a healthy child was bom 
three months later). 

Present History. Three years ago he had a double otitis media: a mastoid operation 
was performed without disclosing an abscess. Two years ago he had severe occipital head- 
aches for several weeks, diagnosed as ''meningitis.'' Owing to continued intracranial dis- 
comforts, he has been unable to resiune his occupation. 

Six months ago the headaches were attributed to nasal obstruction, but a septal 
operation served only to aggravate them. A month later a second attack of otitis media 
occurred, with rupture of the right drum. Two months ago, after a shaking chill, he had a 
transient left hemiplegia with greiat increase of cephalalgia. Since that time, nausea, vomit- 
ing, intense headache and vertigo have persisted. His temperature has been subnormal. 
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Physical Examination. A short, rather overnourished man, weighing 143 pounds, 
with a pasty complexion, suffering acutely from cephalalgia. There is slight exophthalmos 
and a low grade of choked disc. Both ears show old perforations — ^not discharging: no 
labjrinthine symptoms. There is subjective numbness of the fingers of the left hand, 
worse during the intense headaches. The examination is otherwise practically negative. 
The urine is normal: temperature 97"; pulse 70. 

A right temporo-sphenoidal abscess was suspected. 

Jviy 16. Operation. A right subtemporal decompression was performed, with 
exploration of the tympanic roof and temporal lobe. The dura was very tense. There was 
a great excess of fluid in the meningeal spaces. The temporal lobe was punctured : the needle 
entering the ventricle withdrew a large amount of clear fluid. Operative diagnosis: serous 
meningitis (?). 

The patient made a most satisfactory recovery from the operation, and was discharged 
July 24, completely free from his former symptoms. He was able to resume his business 
affairs. 

Nov, 13 f 1907, Readmission. On a recent life insurance examination sugar was found 
in the urine, and he returned to the hospital for examination. He has gained 13 pounds in 
weight. Polyuria and polydipsia have been noticed for the past eight weeks, 
with some return of headaches, with mental confusion, a sloped pulse and a bulging of the 
area of decompression, which, up to this time, has remained collapsed. 

On examination, a definite polyiuia is demonstrated : 3 150 to 3500 cc. per diem. Sugar 
is present in the urine in considerable amounts (49 to 52.5 grams). There is no acetone 
nor diacetic acid. 

He responded well to a diabetic diet and was discharged Nov. 30. Diagnosis: Dia- 
betes mellitus (?). 

Subsequent History. After leaving the hospital he did very well for nine months. In 
Aitgusif 1908 y there was a sudden return of intense frontal headache, vertigo and vomiting, 
attributed to dietary indiscretion. He became very drowsy, irrational and disoriented: 
there was Cheyne-Stokes respiration, projectile vomiting, thick speech, static ataxia, 
tremor, inco6rdination of movements, etc. The polyuria persisted. There was no choked 
disc. A cardiovascular examination was absolutely negative: no arteriosclerosis of the 
retinal vessels. He continued in this condition until death, which occurred at his home 
December f 1908. 

Postmortem Examination. The brain, with the pituitary body, was removed and 
brought to us for study. There is a marked nodular arteriosclerosis of the cerebral 
vessels. The leptomeninges are thickened. The basal ganglia (the right especially) show 
lacunsD from old areas of softening. Asyphiloma, large enough to be distinctly visible to 
the naked eye on section, involves the anterior and intermediate lobes of the pituitary 
body. 

The above record serves as a woeful example of diagnostic errors. 
Syphilis was absolutely unsuspected and a vascular sclerosis limited to the 
cerebral arteries was not considered likely, as the retinal vessels were normal. 

It cannot be certified that there was no pancreatic lesion (it is to be 
noted that his father was a diabetic), but the prompt disappearance of sugar 
and the persistence of the polyuria, suggesting diabetes insipidus, make it 
seem probable that the pituitary lesion was responsible for the urinary 
disturbance. Doubtless the same may be true of other cases which in the 
past have been diagnosed as diabetes melUtus or insipidus. Assuredly the 
glycosurias of pregnancy, of adolescence and of cranial traumatism (cf. p. 
172) are often in all likelihood as definitely of hypophyseal origin as are those 
accompanying the early stages of acromegaly. Conditions such as the 
autopsy disclosed in this patient lend support to this contention. 
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The relation of glycosuria and polyuria to 
cranial injuries is a particularly interesting one. The studies made 
some years ago by Ogden and H^ens'** of 212 patients suffering from recent 
cranial injuries, show that in something over 20 per cent, of the' severe 
cases a transient glycosuria may be expected. Indeed, that actual diabetes 
may be caused by trauma is now recognized, and half of the 50 cases collected 
by Ebstein were attributed to injuries of the head. Von Noorden (cit. Abt 
and Strouse') has described a severe case following fracture of the base, 
with a fatal termination within ten months. 

Our conjecture that at least the transient glycosurias of these cases are 
due to an associated injury of the pituitary body receives some support from 
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the condition of a gland which Dr. John Romans has recently sent for study. 
The patient died a few hours after the reception of a severe cranial injury, 
the urine having shown sugar. There are multiple extravasations of blood 
in and about the hypophyseal posterior lobe, the pars anterior remaining 
free from evidences of contusion (Fig. 308). 

Polyuria and Polydipsia.— As was pointed out in an earlier section, 
extracts of the posterior lobe were shown first by Schiifer and Magnus to 
possess diuretic properties of high degree. 

In our experimental canine hypophysectomies a post-operative polyuria 
of some days' duration usually occurred. The amount of urine of some 
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animals— even of puppies — exceeded 2000 cc. in the 24 hours. This was 
particularly marked in a number of dogs in whom the excised gland was 
immediately reimplanted in the cerebral subcortex.** In a few instances the 
polyuria persisted from two to three weeks and subsided as soon as the auto- 
transplant was excised. 

We formerly believed that in these experimental conditions the polyuria 
was probably an anterior lobe efifect. In this we were doubtless mistaken. 
Schafer^^' has observed that the oral administration of posterior lobe sub- 
stance in animals causes an increase in the urinary output and, with Stiles, 
he has shown that it may be used clinically as a diuretic. He found, more- 
over, that the subcutaneous implantation of the posterior lobe of the gland 
from one animal to another causes a transient polyuria, which subsides in a 
few days, coincident, in all probability, with the complete absorption of the 
secretory products which the implanted tissue contained. 

It will have been noted in a great number of our case reports that a 
period of polyuria and polydipsia has been observed at one time or another 
during the progress of the disease; and various authors have Ukewise com- 
mented on the occiurence of an increased urinary output in association 
with interpeduncular tumors. Doubtless the condition has been entirely 
misinterpreted by many of us in the past. 

It is significant that intracranial tumors and cerebral syphilis have 
long been recognized by clinicians as frequent accompaniments of diabetes 
insipidus; and, what is still more to the point, primary optic atrophies and 
hemianopsias have been observed, according to Futcher,®^ in a large numbef 
of the recorded cases.* 

Thus, the patient, whose history follows, entered the surgical service 
with a presumptive diagnosis of brain tumor, but the polydipsia and polyuria 
so overshadowed her other symptoms that she was transferred for study to 
the medical side, where a diagnosis of diabetes insipidtis was made. 

Case XLIX. (Surgical No 14698). Interpeduncular tumor (uncertified). Definite 
neighborhood symptoms. Diagnosed as diabetes insipidus. 

Aug. 10, 1903. Mrs. M. C. S., 57 years of age, was referred by her son, a physician 
in Washington, with a diagnosis of presumable brain tumor. 

Present Malady. In February, 1901, she began to suffer from discomforts in the right 
trigeminal region, and also from uncinate attacks with subjective gustatory and olfactory 
sensations (the smell and taste of tainted meat), accompanied by nausea and excessive 
thirst. 

After a temporary subsidence these symptoms returned (March, 1903) in accentuated 
form. At this time, severe pain in the right eye was followed by oculomotor paralysis , 
ptosis and a gradual loss of vision. Under the mistaken belief that the symptoms were due 
to a frontal sinusitis the sinuses were drained, without avail. 

In March, also, the intense thirst with marked polyuria reappeared, possibly with 
glycosuria at the outset (though this has never been assured), for a great number of intract- 
able carbuncles appeared over the body. 

* Claude Bernard, as will be remembered, thought that stimulation of a point in the 
floor of the fourth ventricle, just anterior to his so-called sugar centre, would produce 
polyuria. Eckhard, Kahler and others subsequently found that lesions of other areas in 
medulla or cerebellimi had a similar effect. Clmical experience, nevertheless, ^oes to show 
that pathological processes, such as timior, when situated beneath the tentonum, are far 
less likely to elicit polyuria than those occupjdng the interpeduncular space. 
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Physical examination showed a fairly stout woman with a dry and somewhat pigmented 
shin and a remarkably dowed puUey varying from 50 to 70. The right optic nerve showed 
primary atrophy with complete blindness. The left disc was pale. No perimetry : no X-ray. 

Hie urine showed a specific gravity occasionally of 100, and marked polyuria (6390 cc. 
in 24 hours). Urea estimated at 9.958 grams: no sugar nor albumen. On many days the 
total excess of urine over ingested fluids was more than 2000 cc; measurements over long 
periods, however, showed the amounts to be practically equal. 

She improved greatly under iodides and was discharged with the diagnosis of cereal 
syphilis and diabetes insipidus. 

In all probability in such cases the polyuria is due to the excessive 
elaboration of the hormone contained in the pars nervosa secretion which 
activates renal secretion. Confessedly, however, there is some diflSculty in 
satisfactorily explaining the diuresis which may accompany hypopituitarism, 
for one would suppose that individuals in stages of glandular insuflB- 
ciency would show, more consistently than they do, a lowered urinary 
output. 

In a number of om* surgically treated patients an unaccoimtable post- 
operative polyuria of extreme grade has occurred. In one individual (No. 34 
of the operative table) with a stnuna, moderate signs of hypopituitarism, 
and normal urinary output, an extreme diabetes insipidus promptly followed a 
simple seUar decompression. The polydipsia and polyiu-ia persisted for the 
three months the patient was kept imder observation. Diuring the first 
month, the 24-hour excretion often exceeded 10, and occasionally 11 litres: it 
subsequently fell to about half this amount. 

Diabetes insipidus, moreover, is not infrequently observed after cranial 
injuries. At this writing, we have a patient under observation with a recent 
(3 weeks) fracture of the base, who has suffered from an insatiable polydipsia 
since the time of the injury and who continues to have a daily output of 
urine averaging over 6 litres, but showing no glycosuria. Nothnagel^^ has 
described a similar and often quoted case. Our patient was not seen until 48 
hours after the injury and it is possible that an immediate transient glycosuria 
may have been overlooked. 

Variations in Body Temperature. — ^With few exceptions, the patients in 
our series have not only complained of suffering from cold but have shown 
an actual tendency to hypopyrexia. The exceptions comprise the early 
acromegalics (e.g. Cases XXIV to XXVI inclusive) and a few of the patients 
showing neighborhood symptoms, but in whom the manifestations of secretory 
disorder were inconspicuous. Our interpretation has been that the subnormal 
temperature was merely one of the many evidences of the lowered metabolic 
activity characterizing hypopituitarism; and its prevalence in the series is 
an indication of the fact that the majority of the cases are ones with present 
glandular insuflBciency. 

It is to be recalled that a subnormal temperature has been shown (p. 
14) to be a characteristic featmre of the experimentally produced insuffi- 
ciencies; that this lowered temperatiure can be raised to the normal level or 
over by glandular administration; and, finally, that a definite thermic reac- 
tion to the subcutaneous injection of extracts of anterior lobe occurs in animals 
in whom a deficiency of this part of the gland has been produced. These 
responses are equally characteristic of the clinical states of insufficiency. 
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In individuals who show the subnormal temperature of hypopitui- 
tarism, a sufficient dosage of whole gland preparation serves to restore 
the normal temperature, which again drops to a subnormal level if the prepa- 
ration is withdrawn. Good examples of this are furnished by Cases XXVIII 
and XXXVI. 

So far as the thermic reaction to pars anterior 
injection is concerned we cannot, as yet, speak with any especial empha- 
sis. Much as the carbohydrate tolerance is a measure of posterior lobe 
activity in cases of hjrpophyseal disease, so we have hoped that the thermic 
response to anterior lobe injection would be available as a measure of pars 
anterior activity. In the first place, no thermic response or local reaction 
follows the subcutaneous injection of boiled saline suspension of anterior 
lobe extracts in normal individuals. When there is a definite insufficiency, 
however, a thermic reaction of brief duration (resembling in many respects 
a positive tuberculin reaction) will occur. Examples of these reactions 
accompany a few of the case reports (Figs. 125 and 249). 

Subcutaneous injections of posterior lobe extracts, on the other hand, 
in cases of hjrpopituitarism, ehcit no thermic response — at least, no response 
comparable to the anterior lobe effect, though a local reaction is common and 
a small core of necrosis may occur at the point of injection, due presumably 
to the vascular constrictive effect of the active principle. Further study is 
necessary before these reactions can be given any wide clinical application. 

Blood Pressure Changes. — As might be expected in view of the known 
pressor response to glandular extracts. la low arterial tension. 
proves to be a common m ftpifpstfltioT) of the states of hypopituitarism. The 
systolic pressure is often below 100 mm. of Hg., even in fairly vigorous indi- 
viduals, but in the stage at which they begin to complain of asthenia 
the pressure may register, from time to time, as low as the seventies. A notable 
example is afforded by our acromegalic giant (Case I). 

Even in the case of the patients in whom the gland (anterior lobe at 
least) was still hyperactive, as in the more recent victims of acromegaly (e.g. 
Cases XXIV and XXV), the pressure was low at the time they were observed. 
It should be recalled, in this connection, that cardiovascular changes not 
infrequently accompany progressive acromegaly of long duration (Phillips^'). 
This is suggestive of the fact that a high pressure pulse may have been a 
feature of the condition during the early period of glandular overactivity. 

There are a few notable exceptions in the series to the low pressure 
registrations characterizing states of glandular insufficiency. Thus in Case 
VIII there was a high tension pulse with other unusual accompaniments of 
hypopituitarism, such as sweating. In this patient, however, the glandular 
symptoms were secondary to a large intracranial tumor which doubtless 
served to modify the usual picture through the elicitation of medullary phe- 
nomena. Another notable exception is Case XLV; and here the polyglandu- 
lar symptoms were sufficiently bizarre to make it seem possible that a condi- 
tion of hyperadrenalism was present. Indeed, the low blood pressure, with 
asthenia and pigmentation, of a number of the cases in the series suggests 
that even when the malady is unquestionably hypophyseal in its origin a 
secondary change in adrenal activity, verging toward inactivity, may be 
responsible for these symptoms. 
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It is to be observed that a slowed pulse is likewise a feature of 
the cases of hypopituitarism throughout the series. The blood examination, 
moreover, has shown that many of the acromegaUcs had a slight e o s i n o - 
p h i 1 i a , in corroboration of the observation of Messedaglia. 
J^ Drowsiness and Torpidity (Hypersomnia). — It has been shown experi- 

mentally not only that subnormal temperatures occur in animals deprived 
of a considerable portion of the gland, but also that after total extirpations 
the fall in the body temperature may be so great under some conditions as 
to almost reach that of the surroimding medium. Accompanying these more 
extreme states brought about by operative deprivation of the gland there is 
apt to be a profoimd somnolence, insensitivity to painful stimuli, slowing of 
pulse and respiration, and, as both Crowe and Goetsch have observed, con- 
tinuance of the cardiac pulsation, in some cases for many hours after apparent 
death, the organ often remaining excitable long after removal from the body. 

Comment has already been made (p. 233) on the suggestive resem- 
blance of these states of extreme hypopituitarism to the conditions which 
are known to exist during hibernation, and the fact that hibernating animals 
acquire some measure of adiposity before entering their long period of som- 
nolence, during which their pulse, temperature, respiration and sensitivity 
are all subnormal, suggests that a seasonal physiological lowering of the 
activity of the gland may be in some measure responsible for this little-under- 
stood condition. It has even been suggested that normal sleep may bear 
some relation to resting periods of hypophyseal activity, some animals exhib- 
iting a periodical dormant phase — ^iurnation, as it is called — intermediate 
between sleep and hibernation, from which they arouse merely under the 
stimulus of hunger. In this connection the somnolence of sleeping sickness 
is naturally recalled. 

A most notable example of seemingly seasonal hypersomnia is exhibited 
by Case XVI, in the discussion of which some reference to the subject has 
already been made. The same tendency, though in less marked degree, has 
been characteristic of almost all of the cases of hypopituitarism in the series, 
many of the patients showing an inclination to doze throughout the twenty- 
fom* hornrs: in others the somnolent periods occurred in more or less definite 
cycles, with intervening days of fairly normal responsiveness. When these 
patients become aroused their mental processes are reasonably clear, pro- 
vided the frontal lobes have not been impaired by pressmre. They are apt 
to prove most reliable and amenable patients, though naturally there is much 
of the Rip van Winkle in their mental attitude. 

In certain instances, however {e,g. Cases I, II, V, VIII, XI and XII), 
there has been a sufficient increase of cerebral tension, due to the intracranial 
invasion of the growth, to possibly account for the drowsiness; for the somno- 
lence of tumor and of hypopituitarism are not unlike, and may indeed be 
attributable to the same cause. In both states frequent yawning is a 
characteristic feature. 

It is conceivable, of course, that in both conditions the somnolence may, 
after all, be due to a secondary hypophyseal inactivity. No attempt has 
been made to definitely determine this by therapeutic tests in the cases of 
actual neoplasm, but in states of hypopituitarism associated with a primary 
pituitary lesion glandular therapy notably improves the mental activity 
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and lessens the drowsiness (e.g. Cases XVI and XXXVI), just as it serves to 
modify the other expressions of glandular insufficiency. 

Still more striking is the efifect of glandular administration in conditions 
of experimental hjrpopituitarism. We have seen torpid animals in states 
of extreme hypophyseopriva roused within a short time to a seemingly normal 
activity by a subcutaneous injection of glandular extract. It would be inter- 
esting to observe the effect of similar injections upon animals in the period 
of hibernation. 

A reverse picture, with the exhibition of sleeplessness, would be expected 
to accompany the functional hyperplasias, but of this we can speak with 
less definiteness. The only patient in the series (Case XLV) who complained 
of wakefulness had a somewhat bizarre polyglandular syndrome and high 
blood pressure. In the few patients (Cases XXIV to XXVII) with still 
active acromegaly (hyperpituitarism) a peculiar nervous restlessness was 
manifest which would hardly have encomraged sleep. However, in the 
advanced cases which had begun to show evidences of insufficiency (e.g. 
Case XXX) drowsiness was as marked as in the individuals in whom hypo- 
pituitarism associated with a large struma wag the primary process. 

Insbnsitivity has been mentioned as a featmre of experimental states 
of hypopituitarism. It has also been observed in a number of the clinical 
cases, it having been possible to operate in some instances (e.g. Cases IV and 
XL VI) with almost no anaesthesia and in the majority of the more advanced 
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-4- \ CoNSTiPATioj?J often obstinate, is a very common accompaniment of 
glandular msufflciency. This might be expected in view of the known efifect 
of posterior lobe extracts in stimulating peristaltic activity. We have seen 
improvement in this respect when glandular therapy has been estabUshed on 
the measmred basis calculated to overcome the degree of insufficiency. 

Psychic Disturbances. — In one form or another psychic irregularities 
have manifested themselves in the larger number of the patients. From an 
setiological point of view these symptoms fall in two categories: (1) those due 
to the involvement of temporal and frontal lobes by the pressure distortion 
of a growth, and (2) those due solely to the effect, on the one hand, of an 
excess or perversion of glandular secretion, or, on the other, of an insufficiency 
of secretion. The former have been mentioned (p. 246) with the neighbor- 
hood signs; the latter, on which especial stress will be laid, are an expression 
of deranged hypophyseal function. 

(1) An Evidence op Cerebral Involvement. — ^The line of least 
resistance for an enlarging struma is upward into the cranial chamber, for 
the dmral envelope of the gland above and at the sides, where it is imsupported 
by the bony sella, is naturally the first to yield under distention. In the 
discussion of the hemianopsias it has been pointed out that the capsule may 
give way at one sid j, so that the invasion may occm* with a lateral rather than 
a mesial distortion of the chiasm. 

An extreme illustration of the way in which frontal and temporal lobes 
become invaded is afforded by Case V, and Cases II, XI and XII like- 
wise furnish good examples. Fortunately, it is the orbital gyri of the frontal 
lobes which are primarily affected, and consequently the intellectual proc- 
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esses may be but slightly impaired. However, in some instances {e.g. Case 
XII) a change in disposition, enfeeblement of memory, disorientation, mi- 
tidiness and other signs pointing to an inhibition of prefrontal function are 
fully apparent. Notable always is the utter lack of appreciation 
of and complete indifference to the existing condition. 

These pressure effects are even more inevitable in the case of infundibu- 
lar growths of extrasellar origin {e,g. Cases VIII and XVII). StiU, it is re- 
markable how long mental balance may be retained in the presence of these 
slowly enlarging growths, even when cerebral, and particularly frontal lobe, 
deformation is pronounced and there is complete pressure destruction of the 
intervening olfactory and visual pathways. 

(2) An Expression of Hypophyseal Derangement. — (a) With hyper* 
piiuitarism: Here certain temperamental changes are often apparent, with 
wakefulness, lack of concentration, indecisiveness, irritability, distrust and so 
on — ^psychasthenic states which are not luilike those with which we are 
familiar in moderate grades of dysthyroidism. Case XXVII is a good 
example. 

When hyperpituitarism dates from early in life, the contrast with former 
capabilities is less pronounced, the individual usually having been deficient 
in educational training from the outset. Thus, pathological giants, as a rule, 
have a low intellectuality, though, as was true of the giant Turner, they may 
be shrewd and independent. It took Holofernes five years and three months 
to teach Gargantua his A, B, C's backwards. 

(b) With hypopituitarism: Of these states examples may be given which 
show all gradations of disturbance, from mild psychoses to extreme mental 
derangements with epilepsy. 

It was noted in an earlier section that animals deprived of a large por- 
tion of the gland subsequently showed evidences of disturbed mentality, not 
infrequently associated with a tendency to convulsive seizures. These 
symptoms we have regarded as a manifestation of glandular insufliciency, 
for they do not occm* in animals subjected to the same operative manipula- 
tions, but in whom the extirpation has been restricted to a small fragment 
of the gland. 

In the clinical cases these derangements are naturally more apparent. 
In the milder grades of dyspituitarism, such as some of the acromegalics 
have exhibited, inability to concentrate, impairment of memory, and so on, 
have been noted by the more intellectual patients (e.g. Cases XXVIII and 
XXX), in one of whom, however, all the former powers of mental activity 
seem to have been restored with the readjustment of a physiological balance 
through glandular administration. 

In most cases of hypopituitarism suflScient to cause adiposity, some 
deviations from the normal intellectual level may be expected. The condi- 
tion may be linked in some way with the drowsiness, but it would seem to 
be more than this alone. It may be recalled that Vitaut regarded psychic 
derangements as one of the cardinal symptoms of Dercum's adiposis dolorosa, 
many instances of which, as we have pointed out, may be attributable to 
an hypophyseal deficiency. Psychic distmrbances of greater or less degree 
have been common in om* series, and are particularly well shown by some of 
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the patients (cf. Cases VI and XXXIV) in whom there have been no general 
pressure manifestations to confuse the actual glandular symptoms. 

Epilepsy. — Particularly important is the relationship of convulsive 
seizmres to the states of glandular deficiency. The possibility that an undue 
excitability of the cerebral cortex may be a consequence of posterior lobe 
insufficiency is novel to the subject of epileptiform convulsions. 

Seven of the patients with existent hypopituitarism (Cases II, IV, V, IX, 
XIV, XXI and XLVI) had unmistakable uncinate gyrus seizures.* 
In all of them there was an interpeduncular extension of the growth, which 
doubtless pressed upon and thus irritated the adjoining uncinate gyri. In one 
of the patients (Case IX), indeed, the gustatory fits represented the single 
neighborhood manifestation (aside from the enlarged sella) of the malady, 
and their true character had been recognized for some years, though the 
underlying factor of an hypophyseal struma had been unsuspected. In a 
number of these patients the seizures were restricted to the subjective 
gustatory and olfactory impression with a dreamy and unreal sensation 
without subsequent convulsion: in others, a convulsion usually followed. 

General epileptiform seizures, without recognizable 
uncinate factors, occurred in six of the other patients included in the series, 
though it is possible that some of them may actually have had inconspicuous 
gustatory impressions. However, with a single exception (Case VI), they 
were cases with supposedly primary glandular hypoplasia, so that the element 
of tumor with secondary uncinate deformation can be disregarded as a pre- 
disposing factor. Thus, all told, thirteen patients in the 
series, with existent hy p opi tui t ar i sm, h a ve shown 
epileptiform tendencies — a percentage too large 
to be purely coincidental. 

Attention may be drawn to two patients in particular (Cases XXXIII 
and XXXIV). Case XXXIII, regarded as an instance of hypopituitarism 
following a fracture of the base in which the pituitary body was damaged, 
not only showed all the usual constitutional signs of hypophyseal deficiency, 
but the patient had been having convulsive attacks with great frequency. 
Under glandular administration, with no other treatment, the. seizures fell 
from thirty in the preceding month to foiui^en, and to five in the following 
months. In Case XXXIV, regarded as an instance of primary hypoplasia 
of the gland, with epileptiform tendencies, under glandular feeding the patient 
has gone for nearly a year without attacks. 

Without fmrther observation, it would be unwise to lay too great stress 
on these few experiences, though they are undoubtedly suggestive of a pos- 
sible predisposition to cortical instability as a consequence of hypophyseal 
insufficiency. It has been a source of comment by many students of epilepsy 
that the terminal stage of certain types is often accompanied by an extreme 
lowering of temperature and slowing of the pulse. Moreover, many of these 
unfortunates, as is well known, are obese and have ravenous appetites, just 
as is the case with many of the patients with demonstrable hypopituitarism. 
We have shown that in some instances there is a high sugar tolerance. The 
following case of epilepsy might pass for one of hypopituitarism. 

* Three later patients, not fully reported but included in the operative table, also had 
uncinate attacks. 
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Case L. (Sui^cal No. 277S2.) Epilepsy wllh constitutional manlfestatloiis akin to 
those of d^spltuitarisin. 

Man 3i 1311. John McC., aged 16, entered the hospital with the complaint of 
vertigo, convulsions and adiposity. His antecedent family and perBonal history is without 
JDCident. There arc seven brothers and sisters, who are well. He is the fourth child. 

He is said to have been a 15-pound baby, and has always been obese and large for his 
age. He attended school until a year ago, but was notably backward. For the past two 
years there has been a rapid increase in weight, and he has also grown rapidly. At 14 he 
weighed 200 pounds; his present weight is 275 pounds. He is a very heaiy eater with an 
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especial fondness for carbohydrates. No polyuria has been observed. He is sexually 
undeveloped for his age. There has been no cranial trauma. 

For two years he has been having epileptiform seizures, without pre- 
ceding aura. There are occasional petil^mal attacks, accompanied by a tew moments ot 
vacancy, but with no subjective sensory impression. He has taken a large amount of 
bromides. 

Physical examination (Fig. 309} shows a large, adipose boy, measuring 6 feet in height 
and weighing 275 pounds. He is of average mentality, fairly alert and interested in hia 
surroundings, and shows uo especial tendency to drowsiness. 

The visceral and cardiovascular examination is negative. The sella turcica is possibly 
below norma] size. 
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Carbohydrate Tolerance, The exceptionally high assimilation limit for Isevulose could 
be lowered by the coincident administration of glandular extracts. Thus, 200 grams of 
Isvulose, which taken alone was negative, gave a positive Isevulosuria while the patient 
was taking 12 grsuns of whole gland extract three times a day: 175 grams gave a positive 
IsBvulosuria when^the patient was taking 18 grains of hypoph3rseal extract three times a 
day. 

The temperature and pidsef previously subnormal, ranged slightly above normal after 
beginning the treatment. 

Under the continued administration of these large doses of glandular extract there 
was some reduction of weight, and with this single therapeutic measure the attacks have 
for six months been greatly ameliorated. 

One may reassemble the data in regard to the possible relation of hypophy^ 
seal insufficiency to epilepsy as follows.* 

1. Horsley, it wiU be recalled, in his first experimental hypophysectomies 
in the canine, observed no post-operative changes whatsoever in the condi- 
tion of the animals. They were, however, used subsequently as subjects of 
cortical stimulation, and he noted that the motor cortex was unusually 
excitable. 

2. As already stated, we have observed a tendency to epileptiform con- 
vulsions in a number of our animals kept for long periods after partial hypo- 
physectomy — animals that ultimately exhibited symptoms which we attribute 
to glandular insufliciency. 

3. The study of a series of cases of hypophyseal disease in man has 
shown that epilepsy — a symptom unobserved in states of hyperpituitarism — 
is a frequent accompaniment of clinical conditions in which an insufficiency 
of the gland is manifest. Moreover, that the brain, under these circumstances, 
is possibly over-excitable, is suggested by the number of individuals in whom 
gustatory attacks have occmred under the influence presumably of a direct 
local irritation of the adjacent uncinate cortex by the enlarged gland. 

4. As is well known, epilepsy is a frequent sequel of cranial injuries. In 
certain types of injury, as the conunon bursting fractures of the base, the 
pituitary body is prone to be damaged. 

5. If, as we believe to be the case, the posterior lobe secretion normally 
enters the cerebrospinal fluid and thus comes to be in solution in a fluid which 
subsequently bathes the cortex, it is possible that its diminution from hypo- 
physeal disease or injury may unfavorably affect the activity of the cortical 
cells. On this basis it is conceivable that a local scar which involves, or a 
tumor which presses upon, a given area of the cortex, may prevent the access 
to the cells of a substance which is essential to their functional stability. 

6. Many individuals, supposed to be suffering from so-called genuine or 
essential epilepsy, present manifestations of a nutritional disorder — ^a tendency 
to adiposity and a high sugar tolerance, coupled with a lowered temperatm*e 
and pulse rate — closely akin to the constitutional state which characterizes 
hypophyseal deficiency. In some of these individuals the administration of 
hypophyseal extract has served to moderate the seizures from which they 
previously suffered. 



• It is of interest that Wenzel (1810) (cited by Biedl) looked upon the collection of 
colloid in the h3rpophysis as the cause of epilepsy. 
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SYMPTOMS REFERABLE TO OTHER OF THE DUCTLESS GLANDS 

These are so frequently manifest that a separate note in which they 
have been assembled has been included under the glandular features of each 
of the individual case reports. 

They have been regarded as indications of a more or less widespreiad 
functional alteration of chemically interrelated structures which has been 
brought about by the primary hypophyseal disorder. Moreover, in the 
preamble to one of the earlier sections, where certain cases were recorded 
(Group V) in which the symptoms were of such varied type that it was doubt- 
ful which of the glands, if any, was primarily at fault, reference has already 
been made to the significance of the polyglandular syndrome. In short, every 
hypophyseal disorder elicits polyglandular manifestations, not, however, in 
the sense of Claude and Gougerot, from hypoplasia of a number of the glands, 
but apparently from atrophy of some and hyperplasia of others. Further, 
as Delille has pointed out, we may find a suggestion of insuffisance pluri- 
glandidaire combined either with h3T)erpituitarism or with hypopituitarism. 

It has been shown by many that total experimental ablation of thyroid 
(Rogowitsch, Hofmeister, Comte, Herring), parathyroids (Parhon, Goldstein 
and Pepere), testes (Fichera, Cimoroni, Tandler and Gross), pancreas (Gushing 
and Goetsch), or adrenals (Alquier, Boinet, Marenghi) will occasion second- 
ary histological alterations in the hypophysis, usually of an hjrpertrophic 
nature; and symptomatic evidences, at the same time, of a functional hyper- 
plasia may be apparent. 

Experimentation, furthermore, has shown that the reverse is true — 
namely, that secondary changes occur in other members of the series as a 
consequence of a primary h3T)ophy8eal defect; and it is natural to suppose 
that some of the symptomatic manifestations of these states are attributable 
to such secondary factors. Moreover, if these functional readjustments occur 
so promptly as a consequence of surgically produced deficiencies of one or 
another of the glands, equally marked changes would be expected in the 
case of primary functional deficiencies of the selfsame glands, brought about 
by disease. 

The Sexual Glands. — Unquestionably the interrelation between hypophy- 
sis and testis or ovary appears, on clinical grounds, to be more intimate 
than that between any other two members of the series. However, it must be 
confessed that the evidences of disordered function of these organs are 
promptly appreciated by the patient, whereas disorders of thyroid or adrenal, 
for example, are often difficult of interpretation even by the trained physician 
who is on the watch for them. Hence, symptoms referable to the reproduc- 
tive functions may apparently long antedate those attributable even to the 
hypophysis itself, unless the pituitary neighborhood symptoms, through 
tumor formation, become pronounced before the functional activity of the 
gland is seriously impaired. 

The case reports abound with examples of imperfectly acquired secondary 
sexual characteristics when the h3T)ophyseal lesion antedates puberty (e,g. 
Gases III, V, VIII and X), and of resultant amenorrhoea or impotence with 
retrogressive sexual changes when the malady develops after the acquirement 
of adolescence {e.g. Cases I, VII, XI and XXXII). 
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In the testis — and doubtless the same is true of the ovary, whose func- 
tions are still more complex — ^there are two factors to be considered, the 
interstitial cells of Leydig and the cells of Sertoli or s p e r - 
niatogenous epithelium. The former are undoubtedly related 
to the acquirement of the secondary masculine characteristics of sex.* Thus, 
it is well known that cryptorchids, though impotent, may acquire their full 
secondary characteristics, the retained or ectopic testes showing an abundance 
of the interstitial cells of Leydig, whereas the tubular epitheUum remains 
undeveloped. 

As a consequence of preadolescent castration, on the other hand, both 
elements are removed: reproduction is impossible and the acquired charac- 
ters of sex fail to appear. Under these circumstances the special growth 
featiures of eunuchism, as Tandler has pointed out, may be a consequence of 
the hypophyseal hyperplasia which is known to follow castration.f 

It is known that the interstitial cells of Leydig are abundant in the 
foetus and diminish progressively until birth, remaining stationary until the 
onset of puberty, when they again increase in number. It has been our 
impression that subsequent to a partial hypophysectomy in the puppy there 
is a notable and permanent diminution in the number of these cells, many of 
which appear to undergo a fatty change. In our later experiments, conducted 
by Goetsch, one testis was removed at the time of the hypophysectomy and 
saved as a control for the other, which was examined some months later when 
the animal was sacrificed. 

The interesting studies by Hanes*^^ have been particularly conclusive in 
showing that the mammalian testicle elaborates an internal secretion neces- 
sary to the normal development of secondary sexual characteristics for which 
the interstitial cells of Leydig are, in all probability, solely responsible. Un- 
fortunately, from an experimental standpoint, the disposition of these cells — 

* Before the VIII International Congress of Physiologists (September, 1911) Steinach 
showed examples of artificially male rats. He had removed the ovaries from young females 
and had implanted the testes from young males into their anterior abdominal walls, with 
permanent change of sex characteristics, the subjects growing into normal masculine 
mdividuals. 

t Tandler and Gross,***- **« if I understand them correctly, were led originally to regard 
the condition t>rpified by the syndrome dystrophia adiposo-genitalis as due to a primary 
genital hypoplasia. 

Tanoler's interesting studies of the Skopzen sect of eunuchs, combined with observa- 
tions upon castrated animals, led him to interpret some of the syndromes that we have 
described, as evidences of a primary inactivity of the Leydig cells (dysgenitalismus) with 
secondary hypophyseal hyperplasia and developmental disturbances of a eunuchoid nature. 
Eunuchoid characteristics with hypoplastic testes were unquestionably present in Cases 
XXXII and XXXIV of our series. 

Objections to this view are many. In the first place, in most cases the hypophyseal 
enlargement or stnmia long antedates the manifestations of dysgenitalismus (e.g. Cases 
X, XXII and XXIII), and when the latter are present from puberty, as in Case V, the 
skeletal changes of eunuchism are absent. Again, the testicular changes which occur after 
experimental hypophysectomy show that dysgenitalismus may be a secondary process, 
with persistence of sexual infantilism, in puppies, and retrogressive changes in the adult 
animals. Furthermore, were the condition due originally to a testicular insufficiency, it 
would hardly be expected that hypophyseal opotherapy, as in Case XXXIV, would cause 
such decided improvement in the condition. 

Tandler's more recent view is expr^sed as follows: "Dass der Kastrat Idnger werden 
kanrif verdankt er dem AusfaU der frUhzeitigen Reife (i.e., with delayed epiphyseal union). 
Dass er aber Idnger wirdy verdankt er wohl der Hypophyse.** 
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as is true of the pancreatic islets — ^is such as to make it impossible to observe 
the consequences of their ablation apart from the other cells of the organ. 

However, some confirmation of the views expressed by Hanes is afforded 
by cases in our series in which alterations in the cells of Leydig and Sertoli 
have occurred secondary to hypophyseal lesions. 

Three histological types of testis may be distin- 
guished, of which the following cases are examples. In one (Case XL VII), 
the interstitial cells were unusually abundant, and 
the patient, though only seven years of age, had fully acquired his secondary 
characteristics — enlargement of the genitals, pubic and axillary hair, adoles- 
cent beard, masculine voice and so on. Nevertheless, the section of the testis 
showed a preadolescent type of tubule without spermatozoa (Fig. 310). 

In another (Case VIII), the patient, though of middle age, had never 
fully acquired his secondary characters of sex. Possessing a feminine type of 
adiposity, hirsuties and so on, he nevertheless had been sexually active, and 
the testes showed fully developed tubular epithelium with spermatozoa. 
However, there was a paucity of interstitial cells, none of 
which could be identified as cells of Leydig (Fig. 311). 

In the third type, illustrated by a patient aged 36 (Case XXXII), there 
was not only an absence of the secondary sex characteristics, as evidenced 
by the childish voice, absence of beard and so on, but the patient, at the same 
time, was impotent. The sections showed an absence of both elements with as 
marked a lack of development of the tubules as is seen in the 
undescended type of testis and, at the same time, with a complete absence 
of interstitial cells which abound in the cryptorchid gland (Fig. 312). 

Tendencies in the direction of one or another of these types have been 
seen in most of the males in our series. The picture shown by the first of 
the illustrations, with hyperplasia of interstitial elements, is, doubtless, the 
most rare, though a disproportion in this direction conceivably takes place 
as a consequence of X-ray exposure, which appears more specifically to affect 
the spermatogenous epithelium. We have had a number of clinical examples 
of the second variety, namely, of individuals of the typus femininus who were 
sexually active but in whom the internal secretion from the Leydig elements 
was, presumably, subnormal; and in two of these patients (e.g. Cases IX and 
X) the testicular condition is, doubtless, verging on to that of the third t3T)e, 
as evidenced by the onset of impotence. In one of them (Case X), after 
operation, and with the institution of glandular therapy, there has been a 
return of libido et potentio. 

After secondary characteristics of sex have been fully acquired, the rever- 
sive tendencies are less striking, though, in the majority of cases, by the 
time hypopituitarism has begim to be apparent, the patient has already 
become aware of anaphrodisia and possibly of impotence. This is true even 
of some of the acromegaUcs who have begun to show dyspituitarism; and 
under these circumstances the condition is the more noticeable, for the reason 
that many of these individuals {e,g. Case I et al.) in the early stage of their 
hyperpituitarism show an exaggerated libido. 

That which holds true for the testes appUes, also, in all probability, to the 
ovary, namely, that there are two, and indeed possibly more, glandular elements 
to be considered. Far less is known of ovarian than of testicular function, and 



PITUITARY BODY DISORDERS 



0.— Section of ualia (mag. < 140) of Cote XLVII. a patient cihibitine precocious lecDOdilrr 



iJuted. Fatienl bi 



INTERRELATION WITH OVARY 279 

unquestionably the physiological complexities and the number of hormones 
are greater in the case of the female gland. Not only the process of ovula- 
tion itself, but the formation of the corpus luteum of pregnancy, is a factor 
to be considered apart from the interstitial cells of the gland, which, in all 
probability, play a r61e similar to that of the cells of Leydig in the male. The 
existence of such cells in the ovary has been fully described by Limon.^"^ 

Reference may be made in this connection to two recent cases (included 
in the operative table but not in the case reports). Both were married 
women of middle age, with large, doubtless primary, hypophyseal strumas, 
and neighborhood symptoms of many years' duration. Neither of them was 
adipose. In both, there were indications of incomplete pubescence; the 
breasts were undeveloped and neither had ever had any axillary or pubic 
hair. One of them had been castrated at twenty years of age, upon the 
presumption that her constitutional peculiarities were primarily of ovarian 
origin. The ovaries were said to have been small and cystic. The other had 
borne children. Therefore, as has been shown to be true of the male, the 
reprodu cti ve *f unct i on of thefemale may not be im- 
paired, eventhough full secondary sexual character- 
istics have not been acquired. 

Another patient (Case XIV) in the series had also been castrated on 
the view that her amenorrhcea was the primary element in the malady, 
but, as in the case just mentioned, her hypophyseal symptoms were, if any- 
thing, aggravated by the procedure. Though she was 26 years old, the 
ovaries were small and cystic and there were no fully developed Graafian 
follicles. However, the large interstitial cells were abundant, and it is to be 
noted that, imlike the two patients above mentioned, her adolescent char- 
acteristics were fully developed. 

These three illustrations suggest that, in females as well as in males, 
the glandular element which is responsible for the 
physical changes of puberty, differs from that which is 
concerned with ovulation and r e pr o du c t i o n and may, 
possibly, be a function of specific interstitial cells. 

The relation of hypophyseal disorders to the physiological activities of 
the ovary, other than those concerned with the acquirement of adolescent 
characteristics, is unquestionably a very close one, and amenorrhcea is an 
early symptom whether the disorder is on the side of over-function or of 
under-function. In many of the cases of acromegalic women recorded in the 
literature since Marie's early cases, menstrual irregularity or cessation has been 
noted as the first observed symptom {e,g. Case II). To this rule, however, 
Cases XXIV and XXVII of our series prove to be exceptions. 

One naturally recalls, in this connection, the hypophyseal hyperplasia 
of pregnancy and the coincident abeyance of the catamenia. Under these 
circumstances the gonadal interrelationship with the other glands becomes 
additionally complex; and the hormone which incites the hypophysis to its 
unusual functional activity is, in all likelihood, fiunished by the new-formed 
corpus luteum. 

However, one can hardly attribute cessation of the menses solely to a 
functional hyperplasia or to pathological hyperpituitarism. In the latter 
event it would be expected that catamenia would return as the condition 
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(e.g. Case II) passed over into the stage of glandular insufficiency. Further- 
more, amenorrhoea is an early symptom likewise in cases of primary hypo- 
pituitarism, though, to be sure, some of those incorporated in our series show 
suggestive evidences of early and transient acromegaly {e,g, XI and XXI). 

In only one of the patients in the series (Case VIII) has menstruation 
been re-established after a long period of abeyance. This is an instance of 
primary h3T)ophyseal insufficiency caused, supposedly, by' a superimposed 
tumor, and catamenia returned after decompressive measures which were 
directed toward the liberation of the compressed gland. 

Catamenia may return, of course, after operation in many cases of brain 
tumor, in the presence of which amenorrhoea is a common symptom, as 
Axenfeld,** Mtiller,**^ Cushing,^ Rosenberger^** and others have emphasized. 
None of these authors, however, have clearly pointed out that the symptom 
may be due to hypopituitarism from cerebrospinal fluid obstruction which 
the operation serves to relieve. 

The Thyroid. — Definite histological alterations in the thyroid gland 
have been observed by many in animals subjected to experimental hypophy- 
sectomy (p. 10). It is our impression that a transient active hyperplasia 
occurs as the result of a total or nearly total extirpation, and that this con- 
dition is ultimately succeeded — if the animal smrvives for any length of 
time — ^by a fimctional involution, in which an excess of colloid and low 
epitheliiun is shown under the microscope. The hyperplasia suggests that 
the two glands are capable of a synergic action; in other words, that "either 
can, to some extent, in case of need, function vicariously for the other" 
(Hoskins*^). The later transition into a colloid state, however, is difficult 
to reconcile with this view. 

On clinical grounds, changes in the thyroid, next to those in the sexual 
glands, are most commonly observed. Furnival (cited by Paulesco) found 
only five thyroids which could be considered normal out of 24 cases of acro- 
megaly. Conversely, Schoneman, in a study of the pituitary body in 85 cases 
of goitre, found marked alterations in all but one instance. The two glands 
have some histological points of resemblance, and, unquestionably, they play 
an important r61e in metaboUsm and have a somewhat similar influence on 
skeletal growth. 

In all of the cases in our series in which a microscopical examination of 
the thyroid has been possible (fifteen in all), the gland has been foimd to have 
a low epithelium with excess of colloid — ^a condition which, on Marie's view, 
may be an indication of some preceding period of hyperplasia. In no instance 
have we seen evidences of active hyperplasia, but it is of interest that in two 
of Hochenegg's patients with acromegaly and partial glandular extirpation a 
subsequent enlargement of the thyroid occurred (Exner^^). All of om* cases, 
it will be noted, are ones which, at the time of examination, were evidencing 
signs of glandular insufficiency, and the thyroid, even of Case XXVI — ^the 
nearest approach to active hyperpituitarism of any case from which thyroid 
tissue was obtained — showed the same histological picture. 

In their gross morphology the glands have varied all the way from the 
large plunging goitre of one of the acromegalics (Case XXIX) to the small 
impalpable gland of a patient with primary preadolescent hypopituitarism. 
It is my impression that the gland is most apt to show enlargement in indi- 
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viduals with clinical evidences of past hyperpituitarism — su^esting, in other 
words, that the same underlying biochemical factor causes an hyperplasia of 
both structures, rather than that the thyroid assumes a compensatory and 
vicarious r61e for the hypophysis. 

In none of the cases, furthermore, have there been symptomatic evi- 
dences of hyperthyroidism. To be sure, some degree of exophthalmos is 
common {e.g. Cases I and XI), but this is, in all probability, a neighborhood 
effect of the tumor. 

We have observed no recognizable changes in the parathyroid 
glandules in any of the fatal cases, nor have there been symptomatic 
evidences of their participation in the general glandular disorder. However, 
their relation to calcium elimination has been pointed out by MacCallum 
and Voegtlin, and the hypophysis, too, is supposed to be hnked in some 
important way with the normal utilization of this substance (vide the 
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relation of the gland to the growth of bone). This is a matter which must 
rest upon further studies of mineral metabolism rather than upon purely 
symptomatic observations. 

Adrenals. — As pointed out in many of the case reports {e.g. Cases I, 
XXIII, XXV andXXIX), symptomsareoftenpresentwhichare very sugges- 
tive of functional insufficiency of the suprarenal bodies — pigmentation 
of the skin, asthenia, low blood pressure, and to 
these may be added hypoglycEemla. These symptoms 
have been more pronounced in the individuals with dyspituitarism in whom 
evidences of former hypophyseal hyperplasia were evident. For example, 
in the giant Turner (Case XXXII) they were particularly outspoken, and 
at autopsy the adrenals were found to be exceedingly small and to possess 
a minimum of medullary substance. However, in the case of the ductless 
glands, size is no indication of functional over- or underactivity, and great 
morphological variability has been shown by the tissues of the autojMy series. 

As is true of the experimental states of hyperpituitarism, so in the clini- 
cal cases the adrenals which we have had an opportunity of studying histo- 
logically have shown an abnormal vacuolization (a lipoid change?) of the 
cells of the zona fasciculata of the cortex (Fig. 313). 
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Attention may be drawn to two of the cases with a polyglandnlar syn- 
drome in which the gland primarily at fault was indeterminable. In one of 
them (Case XLIV) the symptoms resembled, in many respects, those of 
Addison's disease, and in the other (Case XLV) what was regarded as a re- 
verse picture, suggesting hyperadrenalism, was commented upon. This 
patient and one other (Case VIII) are the only ones in the series in whom 
an abnormally high blood pressure was observed, and it 
is noteworthy that the latter patient — ^in whom functional hypopituitarism 
was brought about by an extrasellar interpeduncular growth — was found, 
postmortem, to have unusually large adrenals with an apparent h^-perplasia 
of the medulla.* 

The Thymus. — Our clinical experience would lead us to believe that in 
cases of primary hypophyseal insufficiency there is apt to be a persistent and 
enlarged thymus when the process dates from the preadolescent era, and pos- 
sibly that there is some hyperplasia of the involuted gland in cases which 
appear to have originated in adult life. This corresponds, roughly, with our 
experimental findings in the dog, for a seeming enlargement of the thymus, 
especially rich in HassalFs corpuscles, has been found in most of the animals, 
puppies as well as adults, who have long survived an extensive deprivation 
of the hypophysis. 

In the clinical series a notable illustration is given by one patient (Case 
V) who succumbed to the effects of the anaesthetic and in whom the status 
thymo-lymphaticus of Paultow was found postmortem, with an 
amazing lymph hyperplasia throughout. It will be noted that practically 
the same condition was observed in a child (Case XLI) in whom the hypo- 
physeal deficiency was produced by an obstructive hydrocephalus; and, in 
all probability, it is therefore a secondary consequence of the pituitary lesion, 
rather than merely a coincidental disorder. 

There are, however, many exceptions to the rule that an excess of thymic 
tissue will be found in patients with outspoken hypopituitarism. In Case 
VIII, for example, though a greatly enlarged and fatty gland was clearly 
distinguishable, no thymic tissue was found on section: also in the giant 
Turner (Case XXXII) the thymus proved to be completely involuted. On 
the other hand, in Case II, one of acromegaly, in Case XVII, one of dyspitui- 
tarism with a mixed infundibular tumor, and in Case XXXVIII, one of acute 
acromegaly associated with a cerebellar cyst, there was found a persistent 
thymus with lymph hyperplasia of the intestines. 

The Pancreas. — In an earlier paper^* the opinion was expressed that the 
disturbances of carbohydrate tolerance, known to occur in clinical cases and 
observed in the hypophysectomized animals, might possibly be due to a sec- 
ondary change in the pancreatic islets — in other words, that they might merely 
be one of the varied expressions of the polyglandular nature of the malady. 
However, later studies^°° showed that the posterior lobe itself was intimately 
associated with carbohydrate metabolism, and that such a thing as ''hypo- 
physeal diabetes'' was possible, irrespective of any recognizable 
change in the pancreas itself. 

* The relation of tumors (hypemephromata) and hyperplasias of the adrenal cortex to 
other ductless glands, and especially to abnormalities and deviations of sex characteristics, 
has been fully presented by Ernest E. Glynn*** in a recent paper in which a large number 
of cases are assembled. 
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In one experiment Goetsch removed all but a duodenal fragment of the 
pancreas, and, after the temporary glycosuria had subsided, a partial hypo- 
physectomy (including the posterior lobe) was performed. The animal 
showed the usual post-operative cycle to be expected in the case of an animal 
with a normal amount of pancreas — namely, a temporary lowering and a 
subsequent great increase of the sugar assimilation limit.* 

It is probable, therefore, that changes in the pancreatic islets are less 
essential to these disturbances in sugar metabolism than we had supposed. 
Goetsch, nevertheless, has found that there are definite post-operative histo- 
logical alterations in the gland, which, however, are more apparent as a loss 
of secretory granules in the cells of the acini than as a change in the islets of 
Langerhans themselves. 

In eight cases (all, with the exception of Case XXXVIII and Case VIII, 
ones of hypopituitarism, accompanied by a high sugar tolerance) we have been 
able to study the pancreas, and, except for the unusual infiltration with fat, 
no definable change has been observable. Possibly in all of them the islets 
have been more in evidence. than in the average supposedly normal gland; 
and this, on a priori grounds, might speak in favor of a high rather than of a 
low assimilation limit for sugars. 

The Pineal. — Unfortunately, in our experimental series the pineal body 
was not studied as a routine of the postmortem investigation. In the cases 
examined, however, it certainly showed no hyperplasia, nor were any micro- 
scopic deviations from the normal recognized. 

Neither has any definite change been noted in the clinical cases, though an 
occasional cystic degeneration has been present (cf. Fig. 317), with no accom- 
panying symptomatic disorder, however, on the part of the sexual functions. 

The gland is undoubtedly of physiological importance, and, as related 
in the discussion of Case XL VII, has an unquestionable interrelation with 
the other glands of internal secretion. This has been particularly emphasized 
by Marburg and Frankl-Hochwart, and it would appear that there is a meas- 
ure of antagonism, in so far as sexual development is concerned, between 
hypophysis and epiphysis. However, it must be confessed that the syndrome 
of supposed pinealism has been observed only in connection with tumors of 
the gland which have led to an obstructive hydrocephalus and thus of neces- 
sity to secondary hypophyseal disturbances (cf. Bailey and Jelliflfe*^). 

A number of successful canine pineal extirpations by W. E. Dandy in 
the Hunterian Laboratory led to no recognizable post-operative symptoms; 
and this has also been the experience of Exner and Boese.^* Furthermore, no 
specific reactions have been observed (Dixon and Halliburton; cit. Miinzer*") 
to follow the injection of pineal extracts. Certainly nothing comparable to the 
precocious sexual development in clinical cases of presumed dyspituitarism 
has been reproduced by extirpations of the gland in young animals. On the 
other hand, it may be recalled that de Cyon (cit. Bauer") noted that elec- 
trical stimulation of the hypophysis caused erections in some animals; and an 
abnormal sexual excitation (erotomania) was apparent in a number of our 
animals*' after partial hypophysectomy. 

* fixperiments are being undertaken in the reverse direction, namely, with a primary 
hypophysectomy followed by a pancreatic extirpation. 
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THE HYPOPHYSEAL LESION 

The bare enumeration of the diverse changes which have been described 
as occurring in this dualistic organ would be a hopeless task. Unquestion- 
ably the structure is capable of great histological alteration at different ages 
and under different physiological and pathological stimuli. Consequently 
even the physiological "normal" for the gland under all circumstances beggars 
description; and until investigators agree upon some more uniform method of 
fixation and sectioning than is generally observed, still less can be expected from 
descriptions of pathologically altered glands of which the weight and configu- 
ration have not been recorded, in which the accessory glandules have not been 
investigated and in which the arrangement and relative proportion not only 
of the various pars anterior elements but also of those of pars intermedia and 
pars nervosa have been determined from sections made in random directions. 

Fixation of the tissues in situ and removal of the sphenoidal bone to- 
gether with the brain in its envelopes is oftentimes essential to a complete 
study, and this is particularly true of the cases complicated by tumor. In 
Case VIII and Case XVII, for example, the thinned and displaced gland at 
one edge of the tumor might easily have escaped notice had the usual method 
of removal of the imhardened brain been practised. Conversely, an extra- 
sellar growth arising from an accessory glandule, as in Erdheim's remark- 
able case," might easily be overlooked in an examination restricted to the 
usual intracranial study, without investigation of the sphenoidal cells. Since 
an investigation of these accessory structures has become a routine, Goetsch 
has found evidence of hypertrophic changes in the dural parahypophysis 
which he and Dandy have described,'^ both in the canine after experimental 
removal and in a number of the clinical cases. 

Even in the case of the actual enlargements to which the gland is sub- 
ject and the tumors peculiar to its vicinity there has been great disparity 
in the interpretation as well as in the nomenclature applied to the lesions.* 

However, on developmental as well as on histological groimds we may 
usually distinguish (1) the homoplastic growths of the 
pituitary body proper — the hypertrophies or adenomatous 
enlargements or so-called strumas of the gland itself — ^and (2) the extra- 
pituitary or heteroplastic tumors, which arise usually 

* Various classifications of hypophyseal growths have been made by Creutzfeldt 
(1909)," by Ck)urtellemont (1911)," by Roussy and Clunet (1911)"» and by others. Ck)ur- 
teUemont, for example, divides them into tnree groups: (a) the epithelial tumors, with 
which he includes not only the heteroplastic growths with a pavement type of epithelium, 
but also the various adenomatous strumas which originate from the gland itseu; (b) the 
non-epithelial tumors; and (c) the specific, tuberculous or luetic lesions. 

Creutzfeldt has shown that out of 55 cases of tumor without acromegaly, 34 per cent, 
were growths from a craniopharyngeal anlage, whereas of the cases of tumor toilh acromegaly 
82 per cent, were homoplastic growths, i.e., adenomas, strumas, etc., of the gland itself. 

In 97 cases collected from the literature by Frankl-Hochwart,^ the tumor was de- 
scribed in 13 as a carcinoma (7 of them originating from an epithelial relic of the 
original pouch); in 13 others as an adenoma, 9 of these being designated as strumas; 
in27asa sarcoma (1 myxosarcoma, 5 angiosarcomas, 1 peritheUoma and 8 endothe- 
liomas); in 15 cases cysts were encountered; in others there were various lesions — 3 
gliomas, 2 teratomas, 7 tubercles, 3 gummas, 1 chondroma, 1 
steatoma, etc. In addition there were 15 cases in which the hypophysis was second- 
arily implicated; by osteosarcomas in 7, by meningeal endotheliomas in 4, and in 4 by a 
glioma or sarcoma of the cerebral substance. 
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• 

from some neighboring anlage, often, doubtless, from some developmental 
relic of the pharyngeal or infundibular diverticula — the craniopharyngeal 
duct tumors. 

The latter implicate the gland proper only by compression, and if hypo- 
physeal symptoms are produced they are almost invariably those of hypo- 
pituitarism: the former may be associated with clinical signs of hyper-, of 
hypo- or of dyspituitarism. 

(1) The Hypophyseal Strumas. — In the case of the actual pituitary 
enlargements we must distinguish the physiological 
from the pathological hypertrophies of the gland. 
Functional enlargements are best exemplified by the alterations which have 
been shown to accompany pregnancy. Hypertrophic changes, furthermore, 
accompany a variety of diseases, as we have seen. They are commonly found 
in the aged, as well as in patients who have succumbed to chronic maladies; 
and in all probability xmder these circumstances they merely represent evi- 
dences of former periods of hyperplasia and not an existent active functional 
enlargement. 

All manner of histological alterations appear in glands examined as a 
postmortem routine — ^invasion of the posterior lobe by anterior lobe cells, 
colloid accumulations, increase in connective tissue elements and what not. 
Often in these various glands one sees focal hyperplasia s — ^namely, 
small clusters of closely packed cellular chromophile elements, either acido- 
philic or basophilic, described by Erdheim as anterior lobe 
adenomata. 

The dividing line between these physiological hj'perplasias and those 
which may be considered pathological — i,e. capable of producing 
symptoms attributable to an excess or perversion of h3rpophyseal secretion — 
is, for obvious reasons, not sharply drawn. 

In the case of acromegaly we incline to the view of Benda, Dean Lewis 
and others, so emphatically upheld by B. Fischer,^ that the malady is actually 
an expression of hyperpituitarism and is attributable to the eosinophihc 
elements of the pars anterior. However, as acromegaly in its early and active 
stage is rarely fatal, the exact histological changes which occur in this period 
may long remain a source of dispute, unless perchance precocious surgical 
extirpations will serve in time to elucidate the subject, as they have done in 
the case of hyperthyroidism. 

In only three of our cases of presumed hyperpituitarism without tumor 
have we had the opportunity of examining the tissues. In one (Case XXVI) 
the condition might well be termed a pathological anterior lobe hyperplasia 
composed mainly of eosinophilic elements (Fig. 187); in another (Case 
XXXVIII), though the enlarged anterior lobe itself was necrotic, there was 
a marked invasion of the pars nervosa by proliferating epithelial cells of the 
investment (Fig. 265), suggestive of a functional hjrperplastic change; in the 
third (Case XXXII) the gland, formerly much enlarged, as the distended sella 
would indicate, had undergone a degenerative process, and little remained 
of the original structure beyond the narrow encasement of a large collapsed 
cystic cavity (Fig. 229) by pars anterior tissue. 

Whatever the histological picture might prove to be in the existing 
stage of the malady in the remaining acromegalics in our series, unquestion- 
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ably the pituitary body of each of them has undergone an hjrpertrophic 
change at one time or another, for in every instance the process has produced 
a demonstrable enlargement of the sella turcica. The small sellas have been 
restricted to cases of obvious hypopituitarism — ^those in which superimposed 
cysts or tumors have caused an obstructive glandular insufficiency (e.g. Case 
VII) or in which a presumed primary glandular h3rpoplasia has occurred 
{e.g. Case XXXIV). 

It would appear that any of these functionally unstable glands may^ 
under a certain biochemical stimulus, assume adenomatous char- 
acteristics, and doubtless most individuals afflicted with acromegaly 
face the possibility of such a transformation. Under such circumstances 
a rapid cellular proliferation takes place; the sella turcica becomes thinned 
and distended, the dural capsule ruptures, and the cellular mass invades the 
intracranial chamber. These adenomatous stnunas, however, rarely assume 
malignant characteristics in the usual sense of the term ''malignancy.'* Vessels 
and other structures which lie in their course are merely enveloped or pushed 
aside, not invaded; metastases are rarely if ever found; mitotic figures are 
conspicuously absent. 

This form of transformation, which, owing to the neutrophilic character 
of the cells, we have called a chromophobe struma^ is the type of lesion which 
has been certified by operation or autopsy in twelve of the individuals of 
the series who have had actual glandular enlargements. It doubtless corre- 
sponds with the malignant adenoma or sarcoma of many earlier writers. 
Indeed, the tendency still prevails to call these lesions round-celled sarcoma 
(cf. Case XI): 

Attention should be drawn to the fact that these extreme hypertrophic 
transformations coexist apparently only with clinical manifestations of glan- 
dular insufficiency, no matter what the preceding syndrome may have been — 
even outspoken acromegaly or gigantism. Moreover, in the transformation all, 
or practically all, of the eosinophilic elements — ^to which in all likelihood the 
preceding acromegalic changes are attributable — become lost.* 

The 12 cases in our series in which such an adenomatous struma has been 
certified by operation or autopsy naturally fall in Groups I and II, owing to 
the elicitation of pronounced neighborhood symptoms. Though in every 
case the existent symptoms were those of glandular insufficiency, the preced- 
ing glandular manifestations were variable. Thus one individual was an 
acromegalic giant (Case I) in whom the symptoms of hyperpituitarism dated 
from a preadolescent age; while in another (Case II) the adenomatous struma 
was the terminal feature of adult acromegaly. Moreover, slight indications 
suggestive of transient preexisting hyperpituitarism were observable in 
Cases XI, XII and XXIII. In Cases V, IX, X, XV, XIX, XXI and XXII, 
on the other hand, the manifestations from the outset were entirely those of 
glandular insufficiency, with a syndrome which could hardly be attributed to 
a perversion or excess of secretion from the cells of the struma itself. 



* Franchini's view of a dualistic process in acromegaly, as I understand it, attributes 
the terminal, or cachectic stage, of the malady to the toxic effects of a perverted secretion 
which accompanies this adenomatous transformation. This, however, seems hardly likely, 
in view of the fact that the symptoms of these glandular strumas are so closely akin to 
those of obstructive or of experimental hypopituitarism. 
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Id their histoIo(pcal configuration these adenomatous strumas show con- 
siderable variation, their chief point of resemblance lying in the neutrophilic 
character of the cellular elements rather than in the anatomical disposition. 
The strumas may consist merely of a more or less loosely packed body of 
epithelial elements with no demonstrable supporting connective tissue and 
no blood vessels (cf. Fig. 34). In some cases they show a certain alveolar 
disposition, the cells being massed about a central core containing colloid 
(Fig. 159). Others show a sinusoidal structure with a vascularity more like 
that of the normal gland (Fig. 153), and in these vascular spaces it is not 
uncommon to find colloid. Still others show more or less of a papillary glan- 
dular structure, one of our later operative cases (No. 29 of the operative table) 
beii^ a good example (Fig. 314). There are certain features of some of the 
histological pictures, par- 
ticularly of those which 
show this glandular or 
papilliform arrangement, 
which would suggest that 
some of the growths take 
their origin from the pars 
intermedia.* 

These stnunas, nat- 
lu'ally, may undergo a 
degenerative metamor- 
phosis with cystic soften- 
ing, as illustrated in Case 
XXXII, or one may en- 
counter true cysts of vari- 
able size and with variable 
contents, from a watery 
or colloidal to a bloody 
or thick.chocolate colored 
fluid, resembling the cysts 

which originate in the F™. SU.-Chromophube struma (No. 29 of labb) wLlh papllUry 
thyroid. Such lesions pre- arrBOKement of eella (moK. X 37j). 

sent, of course, the most 

favorable condition for surgical intervention. We have had one example, in a 
blind patient, of a large hsmorrh^c cyst (cf. No. 29 of operative table) 
which was successfully evacuated, with the Immediate return of partial vision. 
(2) Accessory or Extrapituitary Tumors. — These, as heretofore stated, 
are, more strictly speaking, true neoplasms which implicate the hypophysis, 
if at all, merely through the agency of compression. Two types may be dis- 

* Reference has been made in connection with Group V to the charges in the gland 
which occur as the result of obstructive hydrocephalua, and it has been noted that these 
changes chiefly affect the posterior lobe, and particularly its epithelial investment. This 
part of the gland undergoes what appears to be an hypertrophic change, doubtless in the 
effort toward a compensatory hyperplasia, for similar cnangea are seen m the fragments of 
the para intermedia which are left after experimental extirpations. The most marked 
alterations of tliis type, however, have been experimentally produced by the placement of 
a "clip" on the infundibular atalk.>°° A similar increased celTularity of the pare nervosa has 
been observed by Morawski""* after stalk division in monkeys. 
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tiuguished: those which arise from some congenital anlage related to the 
development {infundibular or pharyngeal) of the pituitary body and those 
wliicb originate from other structures in the sellar neighborhood. 

Ab Erdheim" waa the first to emphasize, it is not at all unconunon to 
see near the superior or inferior portion of the hypophyseal cleft, inclusions 
of pavement or ciliated cells which lie within the gland and which, presumably, 
represent "rests" of the primitive ectodermic diverticulum {Rathke},and from 
which epithelial growths or cysts might be expected to originate. Similar 
epithelial rests are to be found below the adult sella in the line of the cranio- 
pharyngeal canal; and doubtless the most conclusive illustration in the liter- 
ature of a growth arising from such an anlage is that given by E>dheim,'' 
who found, in a case of acromegaly, a tumor occupying the sphenoidal cells 






below the pituitary fossa, composed largely of eosinophilic elements, the 
superimposed hypophysis itself being practically normal. 

Though mentioned by many as of frequent occurrence, there have been 
no illustrations in our series — at last none certified histologically — of the 
heteroplastic tumors with epithelial elements of pavement type which often 
undergo kerato-hyaUne changes and assume adamantine characteristics. In 
his admirable monograph" Erdheim described seven of these tumors from 
the museum collection in Vienna, and record of similar growths has since 
been made by Strada,'^' by C. J. Lambert in a case of Farnell's,*' Mid by 
others. They are comparatively rare lesions. We have had the opportunity 
of studying the sections of a typical case described by Rusk (Fig. 315). 
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Though they do not form metastases, doubtless many of these growths have 
in the past been called carcinomas. 

We have, however, met with one example of a tumor arising apparently 
from an aniage at the extreme upper end of the pituitary cleft. From its 
cellular arrangement and colloid content, it evidently originated from an 
inclusion in the pars intermedia infundibuli, for it surmounted a normal, 
though compressed, anterior lobe. Similarly placed lesions of variable size 
have been described by Saxer, Boyce and Beadles, Erdheim and Deeai Lewis,'" 
The resemblance to thyroid tissue in certain areas of the sections may be 
very striking (Fig. 316). 

Other heteroplastic growths, which contun mixed tissue elements of a 
teratomatous nature, occur in the same situation. Hecht (1909)"' and others 



have described such growths, and two certified examples occur in our series 
(Cases III and XVII). In both of them the tumor elements were composite; 
and, as the infundibular stalk and the gland were dislocated forward (Fig. 
126) and upward, the growth in each case was presumably an inclusion 
tumor arising from a relic of Rathke's pouch. 

Less clear is the source of origin of some of the infundibular 
lesions, of cysts in particular, two examples of which (not included 
in the case reports) have been observed. In one of the patients a bitemporal 
hemianopsia had been produced by a median thin-walled bilocular cyst the 
size of a walnut, which appeared to take its ori^n from the anterior wall 
of the infundibulum (Figs. 317, 318). The cysts were filled with a yellowish 
19 
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gelatinous substance, and projecting from the walls were numerous verrucous 
nodules composed of squamous epithelium. The linderlying hypophysis 
showed but little change and the sella was normal, though there was a 
persistent craniopharyngeal canal connecting sphenoidal cells and pharynx — 
the only example of this anomaly in our series. The glandular symptoms 
were inconspicuous. 

In the other patient, who showed marked hypopituitarism with a com- 
plete primary optic atrophy, the cyst was a lai^e multilocular affair, causing 
marked dislocation of the mid-brain structures. Here, also, the cyst walls 
showed verrucous projections of the same character. The greatly flattened 
hypophyMs occupied a sella of normal configuration. It is presumable that 
developmental aberrations may occur in relation to the neurohypophysis, 



FlQS. 317, 318.— Pbp 



just as they occur in relation to the epithelial portion of the gland, and that 
they may serve as the starting point for these papillary infun- 
dibular cysts, which Langer,'*' Strada^*' and others have described. 
Doubtless, however, many of the interpeduncular tumors 
which secondarily implicate the gland arise from other than a de- 
velopmental infundibular anlage. Thus, in Case VIII a 
large endothelioma, probably of dural origin, was the offending agent; and 
Schnitzler^' has described a similar case in which he thought the tumor arose 
from the sellar diaphragm, as it may have done in our patient. In like 
fashion, other heteroplastic tumors originating in adjoining structures may 
be responsible for clinical symptoms of glandular insufficiency, owing to 
pressure deformations of the gland; and it is possible that slowly growing 
lesions of this type may be the underlying factor in those of our cases with 
hypopituitarism in which pronounced neighborhood symptoms occurred, 
accompanied by small sellas {e.g. Cases VI, VII, XVI and XX). 



TREATMENT 291 

In summary: we have certified the lesion in 29 of our cases. There have 
been 23 homoplastic epithelial growths or strumas 
originating from the gland itself. Of these, the struma in two cases of com- 
paratively recent acromegaly was relatively small and showed an apparent 
hyperplasia of normal anterior lobe elements; while in a third, a giant who 
was showing signs of ultimate glandular insufficiency; an obvious former 
anterior lobe enlargement, had undergone a cystic degeneration. The 20 
other cases all showed large strumas of chromophobe cells, with coexistent 
symptoms of hypopituitarism. With the one exception of a large haemor- 
rhagic cyst (No. 29 of table) the tumors have been soUd affairs. 

There have been 6 heteroplastic or extra-pituitary 
tumors. Of those originating in all probability from a developmental 
rest, two were teratomas which had dislocated the gland and infundibulum 
forward and upward, and two, infundibular cysts which had dislocated 
the same structures downward and backward. In addition, there has been 
one superimposed endothelioma, which, possibly, arose from the superior 
dural diaphragm. 

So far as the character of these growths concerns the much-mooted 
question of clinical hyperpituitarism versus clinical hypopituitarism, it can 
be said that no case of acromegaly has been associated 
with a heteroplastic tumor except one in which a 
glandular hyperplasia and a cerebellar cyst were 
coexistent : furthermore, that in all cases of acromegaly 
in which a large homoplastic chromophobe struma 
was demonstrated, evidences of glandular insuffi- 
ciency had begun to be apparent. 

On the other hand, manifestations of primary hypo- 
pituitarism always accompanied the heteroplastic 
tumors which served to c o m press the gland, and. were 
often an accompaniment, also, of the large chromo- 
phobe strumas. These enlargements may occur, 
therefore, in glands that have not undergone the 
primary hyperplastic transformation to which 
acromegaly is commonly accredited. 

TREATMENT 

From a therapeutic standpoint we are confronted by a variety of prob- 
lems, some of which call for mere symptomatic medicinal measures, some 
for operative relief, and some for the administration of glandular extracts to 
make up for a deficient secretion. It is necessary to determine, therefore, for 
each case, just what the local conditions may be, and, so far as possible, what 
is the existent stage of glandular activity. 

One patient may need merely a sellar decompression to alleviate the 
headaches of capsular distention (e,g. Case XXXVI). another may require 
partial extirpation of a struma to relieve chiasmal pressure (e,g. Case XXIII), 
another, who has no neighborhood symptoms, may require merely glandular 
feeding (e.g. Case XXXIV). 

On the other hand, combinations of these measures may be needed. 
Thus, one and the same individual (e,g. Case VII) may urgently require a 
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subtemporal decompression for the relief of general pressm-e symptoms, and 
subsequently the sellar floor, or even a portion of the large struma, may be 
removed by a transphenoidal route to save the chiasm from further damage: 
at the same time the X-rays may be employed to check further cell division 
of an active chromophobe struma, the patient meanwhile receiving glandular 
administration to supply the secretory deficit. Hence the treatment of 
these cases is neither strictly surgical nor medical, but various measures must 
be adopted according to the immediate demands of the individual problem. 

SURGICAL PROCEDURES 

Unquestionably in the present state of our knowledge of hypophyseal 
maladies operative procedures are indicated in the majority of cases when 
the nature of the disorder is finally recognized; for the diagnosis, as a rule, 
is still largely dependent on the presence of neighborhood pressure disturb- 
ances, for the relief of which recourse must be had to mechanical or operative 
therapeutics. 

It is conceivable that the day is not far distant when our present methods 
of dealing with hypophyseal enlargements, with scalpel, rongeur and ciu-ette 
— new as these measures actually are and brilliant as the results may often 
be — will seem utterly crude and antiquated, for it is quite probable that 
surgery will, in the end, come to play a less, rather than a more important, 
r61e in ductless gland maladies. This Utopia, however, will be reached only 
when a suflScient understanding of the underlying aetiological agencies enables 
us to make more precocious diagnoses. 

In the present state of our knowledge surgery admittedly constitutes 
our chief source of defense against the advances of the larger number of 
recognizable pituitary maladies. Being so, it is well to understand the pos- 
sibilities as well as the limitations of operative measures in the various types of 
hypophyseal diseases which present themselves and which are not amenable 
to relief through medicinal therapy. 

In view of the variable conditions which may be encountered, variable 
procedures may be called for — those directed toward the palliative relief of 
general pressure symptoms; those whose object is to lessen the excessive secre- 
tion of a gland in a state of hyperpituitarism by partial removal, after the 
accepted manner of treating Graves' disease; those directed toward the relief 
of neighborhood pressure symptoms. There can be no one stand- 
ard operative measure suitable for all cases. 

1. To Meet Qeneral Pressure Disturbances. — ^These, as we have seen, 
may be so extreme as to urgently demand palliative relief before a possible 
direct attack on the tumor can be thought of. The problem is the same as 
in the case of inaccessible tumors situated elsewhere, for which a cranial, 
and preferably a subtemporal, decompression is indicated. 

This measure has been called for in a number of our cases, and in some 
of the earlier experiences {e.g. Cases III, XIV and XVI, or Nos. 1, 2 and 3 of 
the table)* before the practicability of exposing the sellar region was demon- 

* In this section, when Arabic numerals are used to designate the surgically treated 
cases, they refer to the cases as arranged chronologically in the table (p. 308), where 
it can be told, b^ the presence or absence of Roman numerals, whether the histories have 
been presented m full in Part II. 
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strated, operative measures were confined to a palliative craniectomy. After a 
bilateral decompression in No. 2 an interval of seven years elapsed before there 
was a sufficient advance in symptoms to call for a direct attack on the lesion, 
which at the time of the patient's first admission was not thought to be possible. 

Unquestionably a decompression should have been the primary step in 
Case II (No. 9), for the experience with Case V (No. 17), which resulted 
fatally, and with Case VIII (No. 26), in which the measure did not serve 
to modify the terminal pressure symptoms of the large growth, show that 
it can be postponed until too late a stage of the disorder. Latterly in 
several patients a primary subtemporal decompression, which was urgently 
indicated, has been followed by a transphenoidal operation, with partial 
tumor removal or evacuation of a cyst {e,g, Nos. 29 and 38 of the table). 
Conversely, in some instances a transphenoidal operation, which proved 
futile owing to the high position of the tumor, has had to be supplemented 
by a subtemporal exploration combined with a decompression {e.g, Nos. 
18, 32 and 34 of the table). 

All told, out of the 43 patients subjected to operative measures svb- 
temporal decompressions (occasionally bilateral) have been performed upon 16, 
merely on the basis of general pressure symptoms. In some cases the 
measure was unavailing, owing to the late stage of the process {e.g, Nos. 
5 and 17) ; in others, owing to a mistaken interpretation of the local conditions 
{e,g. No. 11). In other cases in which, as events subsequently proved, there 
was marked intracranial extension of a rapidly growing struma the measure 
would unquestionably have been advisable {e.g, Nos. 7 and 20). One reason 
for a subtemporal, in addition to a sellar, decompression in the case of these 
extensive proliferations is to offer a better chance for radiotherapy, as will 
be explained later. 

Confessedly it cannot always be told whether the severe headaches are 
due to general pressure symptoms or to local distention of the hypophyseal 
pocket. This is particularly true when primary optic atrophy has occurred 
and there is no choking of the disc to guide one. In No. 11, for example, 
the subtemporal decompression did not modify the supposed pressure head- 
aches. Conversely, in Nos. 4 and 33 the headaches were immediately set 
aside by a sellar decompression, as has been described. 

2. To Combat Functional Hyperplasia. — ^Whether the process in hyper- 
thyroidism is due to an excess of normal thjToid secretion or to a perversion 
of secretion, it has, nevertheless, been found that partial extirpation of the 
hyperplastic gland serves, in many cases, to alleviate the constitutional symp- 
toms of the disorder, and it is a natural conclusion that similar measures 
might, in like fashion, modify the symptoms of hyperpituitarism. 

This was first suggested by Schloffer'^* as a possible means of checking 
the progress of acromegaly, and it was with this idea in mind that the opera- 
tion was conducted in our Case XXVI — a patient in whom there proved to 
be a chromophile struma, as was anticipated, according to the views of 
Benda. Not only was there an immediate relief of subjective discomforts, 
but the acromegalic manifestations, so far as the thickening and cedema of 
the soft parts were concerned, showed marked amelioration. Similar bene- 
ficial effects were observed in one or two patients with supposedly active 
acromegaly operated upon by Hochenegg. 
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However, in our patient the former discomforts after a year largely 
returned, and it cannot be said that the experience is anything more than 
suggestive of what may possibly be accomplished in early and aggravated 
cases of acromegaly. No one, of course, would suggest that in patients with 
stationary acromegaly, such as Cases XXVIII, XXIX and XXXI, an opera- 
tion is indicated, for the formerly hyperplastic glands have, doubtless, under- 
gone involution, leaving these individuals in a condition either of fairly normal 
equilibrium or of actual glandular insufficiency. 

In view of the fact, therefore, that hyperpituitarism, so far as glandular 
oversecretion is concerned, is a condition which tends to right itself, i t 
must remain for the time-being a matter of uncer- 
tainty as to whether or not, in the absence of a 
degree of hyperplasia sufficient to cause neigh- 
borhood symptoms, operative measures can hold 
out any promise of permanently controlling the 
disorder. 

When, however, neighborhood symptoms have 
arisen owing to the extreme enlargement of the 
gland due to the formation of an adenomatous 
struma whether or not there have been antece- 
dent symptoms of acromegaly, the surgical aspects 
of the matter stand on firmer ground. 

3. To Afford Relief to Neighborhood Symptoms. — ^This impUes an 
actual attack on the lesion itself, either to partially remove it or to give more 
room so that it may continue to enlarge without jeopardizing the adjoining 
structures, among which the optic nerves are of chief moment. Admittedly, 
an interpeduncular tumor, whether it has originated as a pituitary struma 
which has burst its capsule, or has arisen from an extrapituitary anlage, 
cannot possibly be removed in its totality; and unless the neigh- 
borhood symptoms are provoked by a cyst which 
can be effectually drained, the best that can be 
accomplished is a fragmentary extirpation, or 
removal of the sellar floor and opening of the 
capsule, to encourage further growth to take place 
in a downward direction into the sphenoidal region. 

The various types of variously situated tumors and glandular enlarge- 
ments which have been pictured in the case reports serve to illustrate the 
fact that no one operative methodcan serve for all 
cases in which neighborhood symptoms have 
occurred. Before reviewing the measures, therefore, which have been 
followed in the several cases of our own series, it is necessary to consider, in 
some detail, two separate factors of importance to the surgical problem: 
(a) the routes of access to the sellar and interpeduncular regions and (b) the 
method of dealing with the lesion when it has been exposed. Though the 
latter is, unquestionably, the factor of prime moment, the former, alas, is 
the one on which chief stress has been laid by most operating surgeons 
whose interest has been aroused in the subject; but, after all, a demon- 
stration of accessibiUty was necessary before a discussion of local treatment 
could be worth while. 
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The evolution of the operative procedures, from the earlier mutilating 
ones to far more simple measures, bears many points of resemblance to the 
progressive development of the delicate operations which have come to be 
employed in the exposure of other equally inaccessible intracranial structures. 
Of these, the Gasserian ganglion operation furnishes a good example, for it 
will be remembered that in some of the earlier procedures such radical meas- 
ures as resection of the superior maxilla were undertaken, whereas, the present 
method which is generally employed is comparatively simple, free from hazard 
and leaves no visible scar whatsoever. 

(a) Concerning the Method of Approach, — The character of the hypophy- 
seal operations, which have come to be used for man, recalls the methods of ex- 
perimental hypophysectomy on animals as attempted at various hands. The 
outcome, however, under the two conditions has been different, the experi- 
mental method, at least in the canine, resolving itself into a preferential intra- 
cranial approach conducted under the temporal lobe, rather than one from 
below through the mouth, whereas, in man a median operation from below 
(transphenoidal) will remain in the majority of cases, unquestionably, the 
operation of choice; for, under circumstances of experimentation, one is dealing 
with normal structures and with no increase of intracranial tension, whereas 
in the clinical cases the tumor is often sufficiently large to prohibit the degree 
of cerebral dislocation necessary to bring the interpeduncular space into view. 

Intracranial Methods op Access. — In spite of their extreme diffi- 
culty, the earliest operations were nevertheless undertaken by this route. 
Thus, Caton and Paul (1893''), acting on Horsley's suggestion, were the first 
to attempt a lateral subtemporal operation, in the progress of which the 
orbit was exenterated. Horsley, himself, is said to have consistently followed 
a subtemporal route, one akin to that which Caselli, Paulesco and ourselves 
have used in experimental hypophysectomies: and there can be no doubt but 
that, in some cases, particularly when coupled with a counter-decompression 
(Silbermark, 1910^^) or with the overhanging brain position (Karplus and 
Kreidl, 1910*'®), such a procediu-e is the only possible one by which certain 
of the superimposed extrasellar (interpeduncular) lesions can be approached. 

Intracranial procedures of inconceivably radical nature, by a frontal 
approach, have been proposed by Krause (1905),*^* by Hartley and by 
Kiliani (1904)*^^ — ^procedures which expose the chiasmal region by elevating 
the frontal lobes after a large bilateral osteoplastic frontal resection with 
ligation of the longitudinal sinus. Borchardt (1907)^' alone, so far as I am 
aware, has ventured to put their suggestion into practice. 

In six of our cases an attempt has been made to expose the interpeduncu- 
lar region by the lateral and subtemporal method (Nos. 18, 19, 27, 32, 36 and 43) , 
with but a modicum of success. They were all patients with large tumors, 
access to which was impossible by the transphenoidal route, owing to the 
interposition of a flattened gland. Extreme difficulties were encountered, 
owing to the great tension, and in only one (No. 32) was a partial extirpation 
possible. In the others, the operation was abandoned as a simple decompres- 
sion. This method of approach is indicated when, in the presence of marked 
neighborhood symptoms, the X-ray shows a fairly normal sella: and in one 
unfortunate patient (No. 37) it was shown, postmortem, that no other method 
could by any possibility have exposed the lesion and relieved the symptoms. 
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Traksphenoidal Methods of Access. — These are conveniently divided 
into the superior nasal (Giordano, Schloflfer, Eiselsberg, Kocher, 
et al.) and inferior nasal (Kanavel, Halstead, Hirsch) types. 

An operative approach, with osteoplastic resection of the anterior wall 
of frontal sinus and nose, was proposed many years ago (1897) by Giordano.** 
This was improved upon by Schloffer (1906),^^* who, by a transphenoidal and 
extracranial method, was the first to report a fairly successful operation, per- 
formed in March, 1907."® A transphenoidal operation had, of course, been 
practised by many in experimental work, though owing to the cranial con- 
figuration of the lower animals it necessitated a buccal approach to the sphe- 
noidal region, with splitting of the palate after the method used by some 
rhinologists for operative treatment of infections of the sphenoidal sinuses, 
rather than one through the face with deflection of the nose. 

Buccosphenoidal operations, similar to those used in animal experi- 
mentation, were proposed by Koenig (19Q0),**® in which the superior maxillae 
were separated and the hard palate chiselled away. Loewe (1905)*^° suggested 
a similarly radical procedure, with bilateral separation of the maxillae after 
deflecting the nose. These proposals of such severe and disfiguring operations 
are, to-day, interesting only from a retrospective point of view. 

With constant modification and progressive improvement the method 
of Giordano and Schloflfer has been accepted and carried out by many. In 
Schloflfer's first operation, the nose was turned down to the right, and the 
turbinates, the mid-septum, the wall of the orbit and maxillary sinus, and the 
left nasal process of the superior maxilla, together with the ethmoid cells, were 
excised — an exceptionally radical performance, as can be judged. A similar 
but somewhat less extensive operation was employed by Hochenegg (cited by 
Stunune^*^* and Exner,'® 1909) with exenteration only of the septum and 
turbinates — a method followed in my first transphenoidal case (No. 4). 

Eiselsberg's adaptation of the method was likewise somewhat less muti- 
lating. He at first exposed the field through what he called a **tuning-fork 
incision," with a vertical cut in the mid-forehead, the lateral wings being 
carried alongside the nose with subsequent temporary resection of the frontal 
sinus and exenteration of the nasal cavity. This procedure, as described by 
Proust (1908),^" was followed in my second operation (No. 5), and was also 
practised by Lec^ne (1909).^^^ Eiselsberg has since (1910)°^ considerably 
modified the method in favor of one in which the nose is deflected to the side. 

It is evident that there is great danger of meningitis after such extensive 
procedures, especially when they necessitate removal of the ethmoid cells, 
and Moszkowicz and Tandler (1907)*®°** suggested a two-stage operation, with 
turning in of a pedunculated flap of skin from the forehead, which is plas- 
tered back into the region of the cells "to lessen the risk of infection!" 

All of the foregoing operations necessitate more or less decortication du 
visage, to use the descriptive French term; and not only are they needlessly 
mutilating, but they are apt to leave permanent nasal deformations. There 
have been many modifications, varying from Schloffer's high operation with 
resection of the frontal sinus, to ones of lesser magnitude, such as Kocher 
(1909)*** has practised, with the deflection merely of the nose itself to one 
side. In all of these procedures, extensive facial incisions and more or less 
complete removal of the bony structures from the nose are required. Many 
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of them, moreover, deprive the patient of his sense of olfaction (cf. Case 
XXVI) — an annoying, though possibly trifling, sequel of the procedure. 

Further modifications, which lessen the severity and magnitude of these 
measures, have been the result of anatomical investigations by rhinologists. 
Kanavel (1909)"^ demonstrated the practicabiUty of an approach through 
the inferior nares, the nose being turned upward by an external curvilinear 
incision through the nasolabial junction of the face, the turbinates and part 
of the septum being removed — a method practised in individual cases with 
success by Mixter (1910)*^® and by Kanavel and Grinker (1910).^^ As per- 
fected and successfully employed by Hirsch (1910),^'® a still more simple 
endonasal route (in two or three stages), with primary resection 
of the median septum and subsequent opening of the sphenoid through a 
single nostril after the method of Hajek,***® may be applicable to certain cases. 
Fair access to the sellar base is given, and in the rarer cases in which a cyst 
is present the surgical results in the hands of a skilful rhinologist are just 
as promising from this as from a more radical approach. Indeed, local 
anaesthesia may be all that is necessary. 

Acting on the suggestion of Kanavel's investigations, A. E. Halstead 
(1910)"' was the first to use a sublabial instead of an infra- 
nasal incision, and this has been adopted in the evolved tran- 
sphenoidal measure which we have come to employ. As is true of all difficult 
operative procediu^s, the performance becomes progressively simpUfied by 
the combined suggestion and experience of many, and the method of approach 
which has been followed in our last 20 or more cases has resolved itself into 
the following measure, which, with practice and the proper tools, should 
offer no great difficulties of execution. 

Steps of the Combined Method Favored by the Author. — T h e 
AnflBsthetic. Of the many accessory factors of importance, that relat- 
ing to the anesthetic deserves especial consideration. Though Hirsch has 
shown that in his endonasal operations the sellar floor may be reached and 
removed in one or more stages under local ansesthesia, unquestionably most 
surgeons and most patients would prefer a general ansesthetic, provided it 
did not add an element of hazard to what in itself is regarded as a 
dangerous operation. 

In some of our earlier attempts, particularly with the acromegalics, we 
experienced great diflSculty in administering the anaesthetic (ether) owing to 
the enlarged tongue and its tendency to obstruct the glottis. Consequently, 
in four of these patients (Nos. 4, 5, 6, and 7) premeditated recourse was had 
to a preliminary tracheotomy; and in another patient (No. 8) we were urgently 
forced into this measure owing to a sudden respiratory cessation, brought 
about by an unsuspected implication of the medulla. 

In all of these cases, however, at the end of the session the transvers 
tracheal incision and cervical wound were immediately closed without drain- 
age and the chief objection to the procedure was the unnecessary prolonga- 
tion of the operation. At the time, it may be observed, we were needlessly 
apprehensive concerning the possible escape of blood into the posterior 
pharynx. 

Conditions arose, however, in Nos. 5 and 7 which necessitated subse- 
quent operations, and, as it was feared that a secondary tracheotomy would 
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be attended with difficulties, No. 5 was intubated at the second stage; while 
in No. 7 not even this precaution was found to be necessary, for it had 
begun to be evident that the simplified operation was practically bloodless. 
Had this not been so we should have resorted in the end in all cases to 
Meltzer's insufflation method in preference to the tracheotomy. 

Owing to an ingenious device introduced by Dr. S. G. Davis, who has 
etherized nearly all of these patients, it has become possible to quietly and 
safely ansesthetize even the individuals with an extreme lingual hyper- 
trophy. Through a hollow metal tube, soldered to the blade which depresses 
and holds forward the tongue of the excellent "combined mouth-gag and 
adjustable tongue depressor" devised^* by E. C. Sewall of San Francisco, 
warmed ether vapor is conducted directly to the opened glottis. As the 
pharynx is freely exposed by the apparatus, any collection of mucus can be 
sponged away during the course of the operation, and the anaesthetist is 
well away from the field. There have been no complications attributable 
to the etherization in any of our thirty-two transphenoidal operations. 

A still greater bugbear of all transphenoidal procedures has been the 
possibility of inducing an infectious meningitis, 
and many of the fatalities in the thirty or more cases recorded in the litera- 
ture have been due to this complication, even when the cerebrospinal space 
has not actually been opened and the operation has been confined to the 
partial extirpation of a struma. 

As a matter of fact, this risk proves to be comparatively slight when the 
operation is performed by a method which obviates removal of the turbi- 
nates and extensive laceration of mucous membrane; and even the existent 
risk is greatly lessened by the application of S. J. Crowe's discovery*^* that 
hexamethylenamin finds its way into the cerebrospinal spaces. Consequently, 
as a routine in all of our operative cases this drug in doses up to 60 grains 
in the 24 hours is given by mouth on the day preceding and for some days 
after the operation. 

In four of our cases (Nos. 36, 37, 38 and 40) the cerebrospinal space 
was opened, leaving a subsequent cerebrospinal rhinorrhoea. In Nos. 36 
and 38 the flow ceased after a week or ten days with no symptoms of menin- 
gitis. No. 40 recovered after a severe meningitis starting on the 10th and 
lasting until the 22nd day after the operation. In No. 37 the infection was 
inaugurated by a series of severe sneezes on the 9th day and proved fatal, 
despite the use of urotropin, on the 13th day. There has been no suggestion 
of meningeal complication after any of the other 29 transphenoidal procedures. 

The Surgical Procedure. — With the patient prepared and 
anaesthetized in the manner described, the shoulders are slightly elevated so 
that the head drops back in a moderate Rose position, and the posterior 
nares are occluded in the usual manner by a sea-sponge, after which a cotton 
pledget wet with adrenalin is inserted in each nostril. 

The upper lip is drawn up and Loewe's transverse incision, first advo- 
cated by Halstead for hypophyseal operations, is then made across the labial 
fraenum. The incision, which need not be more than 2 cm. in length, is car- 
ried down to the anterior nasal spine of the superior maxilla, and then by 
blunt dissection the soft parts are scraped back on each side from the lower 
margin of the bony nasal opening until the cartilaginous septum is exposed. 
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From this point on, the performance should be entirely a submucous one, 
the membrane being separated from the bony and cartilaginous septum on 
each side, as in Killian's"^ method of submucous resection, adopted also by 
Hirsch. In favorable cases, indeed, there need be no injury to the mucous 
membrane on either side, and the entire operation may be conducted without 
entering the nasal cavity: however, owing to the firm perichondrial attach- 
ment at the anterior margin, a slight tear through the mucous membrane 
may occur on one side or the other at this point. 

A deep, smooth retractor 1.8 cm. in breadth and 6 cm. in length is then in- 
troduced on each side between the freed mucous membrane and the median car- 
tilaginous and bony septum. The separation of this pair of retractors will give 
sufficient room for the easy removal of the necessary strip of septum in a few 
large pieces. This will include most of the vomer, the lower edge of the median 
plate of the ethmoid and a small strip of cartilage, in removing which Ballenger's 
swivel knife may be conveniently used. Usually — invariably when acromegalic 
changes are present — the anterior maxillary spine must be rongeured or chiselled 
away, and a bleeding point (canalisindsivus) will often be exposed, necessitating 
the placement of bone wax: otherwise the performance is practically bloodless. 

With the original retractors still in place, a series of dilating plugs, run- 
ning up to a diameter of 1.8 cm., are then introduced, separating the retrac- 
tors to each side and thus serving to slightly flatten the turbinates — a step 
which offers difficulties only in certain cases of acromegaly when the bones 
of the nasal passages are much hypertrophied. The two retractors are then 
withdrawn, their place being taken by a bivalve speculum, the blades of 
which are about 7 cm. in length and 1.8 cm. in breadth. This holds itself in 
position and frees the hands of the assistants. 

From this point the use of a head-Ught is essential, and it will be found 
that ample room is provided for a clear median view between the separated 
layers of mucous membrane in the depths. 

The sphenoidal attachment of the septum is then identified and the 
"prow" of the vomer underlying the sphenoidal cells may be removed, though 
this is not always necessary. With experience, the sphenoidal sinuses are 
easily identified, but it is well, in all cases, to keep the angle of approach low 
and to follow the posterior margin of the vomer, so as to minimize the chance 
of entering the posterior ethmoidal region through mistake.* 

* The chief danger in the transphenoidal operation lies in mistaking the direction of 
approach, owing either to exceptionally small sphenoidal or to exceptionally large ethmoidal 
cdls, into which the floor of the ethmoidal plate may dip, much after the fashion of the 
sella into the sphenoidal sinuses. Despite all precautions, I have been guilty of this error 
in one of our recent cases (No. 37). 

The patient proved to have an infundibular cyst (Fig. 317), which should have been 
approached by the lateral subtemporal route; and though the sella was but sligh|i0r enlarged 
it was determined to remove its noor, with the object of giving the supposedly Compressed 
gland some measure of pressure relief. The angle of approach was directed too high, and 
led into the ethmoidal region, whpre unusually large cells were encountered and where a 
projection of the cribriform plate, mistaken for the sella, was opened. Only after splitting 
the dura did an escape of cerebrospinal fluid show that tne operation had been misdirected. 

Though a cereorospinal rhinorrhoea was established, under hexamethyl', no ill conse- 
quences were apprehended. However, on the 9th day, after a series of severe sneezes a 
meningitis set in, which proved fatal on the 13th day. 

The postmortem examination showed a persistent craniopharyngeal canal associated 
with unusually large ethmoidal and unusually small sphenoidal cells — a condition which 
the stereoscopic X-ray plates had failed to clearly demonstrate. 
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When the body of the sphenoid has been identified, the anterior and 
lower walls of the sinuses are chipped away with long-handled nasal rongeurs, 
and after the cells have been freely opened and the lining mucous membrane 
removed there is rarely any difficulty in recognizing the sellar protrusion, 
even when there is no pathological enlargement of the fossa. The radiograms 
will, of course, have previously shown whether or not the sphenoidal cells 
are present and how far the distended sella projects into them. 

The floor of the pituitary fossa is then removed in turn, this usually 
amounting, in the case of a tumor, to nothing more than the chipping away 
of thin bony scales, which are often the only remnant of the ballooned fossa. 
With a "knife-hook," which can be inserted through the capsule and drawn 
outward, a crossed incision is made in the dural encasememt of the gland or 
tumor, and such a degree of extirpation as may seem advisable is then carried 
out, as will be more fully discussed later. 

Needless to say, every step of the procedure must be conducted under 
the eye of the operator. It would be quite unjustifiable here, as in a similarly 
deep and difficult trigeminal operation, to make advances in a field obscured 
by vascular oozing. The cavity, likewise, should be left perfectly dry before 
withdrawal. This can be assured, with the exercise of sufficient patience, by 
momentary tamponing with gauze pledgets or by the placement of adrenal- 
ized cotton. Pledgets moistened in hydrogen peroxide also have admirable 
styptic properties. When such bleeding as may follow the partial extirpation 
of a stnuna has been completely checked, the bivalve speculum is withdrawn, 
the deflected septal linings of mucous membrane fall together, and the short 
incision in the lip is closed with two or three cat-gut sutures. 

In our earlier four or five cases, a cigarette drain was used, leading from 
the denuded gland through one of the nares, but this has been found to be 
unnecessary, and, indeed, with an intact mucous membrane its placement is 
impossible unless it is led out through the sublabial incision. Hence, in our 
recent operations, drainage has been omitted, for the procedure, though an 
intranasal one, is actually conducted, in many cases, without entering the 
mucus-lined nasal passages. It is remarkable how little reaction there may 
be after such an operation and how insignificant may be the amount of sub- 
sequent nasal discharge. For example, one of our patients (Case XXXVI) 
left the hospital and resumed her occupation within a seven days' interval 
after a simple sellar decompression. An examination of the nares, after a 
week or ten days, makes it difficult to believe that such an operation has been 
performed. 

The mucous membrane, however, may occasionally be torn, particularly 
if difficulty is experienced in freeing its perichondrial attachments at the 
anterior margin of the cartilaginous septum. A small septal perforation, 
consequently, may, in some cases, be found at this point, but such defects are 
of little moment. Needless to say, the operation leads to no nasal deformity 
whatsoever, even when the strip of septum, together with its lining mucous 
membrane, is completely removed. Naturally, in a late secondary transphe- 
noidal procedure {e.g. No. 12 and No. 32) it is difficult or impossible to pre- 
serve the membranous relic of the original septum. 

This operative method is, to all intents and purposes, similar to the endo- 
nasal method which Hirsch has recently described and which he has success- 
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fully practised in a number of cases. However, the external opening is twice 
as large as in the endonasal operation; the procedure is median from the out- 
set, it is conducted, in favorable cases, without entering the mucus-lined 
nasal cavity, it can be carried out in one session, and it is somewhat less muti- 
lating, inasmuch as the turbinates are merely flattened temporarily and not 
removed. 

I cannot help feeling that one needs all the room possible and that every 
step must be absolutely under the operator's direct vision. This does not 
necessarily apply to the simple cases resulting in mere cyst evacuation, 
though even these cases may present difficulties (e,g, Nos. 37 and 40), but 
it does apply to the larger number of cases in which identification of the tissues 
as they are exposed by the dural incision is absolutely essential for further 
safe manipulations. 

This preferential transphenoidal approach with svblabial incision and 
Mibmucous septal resection is necessarily a mid-line operation, but this does 
not imply that it is impossible to lose one's way either in an upward or down- 
ward direction. Some sense of disorientation is particularly apt to be felt 
in the presence of anomalous anatomical conditions — a factor always to be 
reckoned with in the not infrequent lesions (as in No. 37) arising from a 
■congenital anlage (cf. footnote p. 299). 

I formerly thought it very unlikely that there would be any occasion for a 
transphenoidal operation when the sphenoidal sinuses were absent or imperfect, 
as Gibson^^ has shown they may occasionally be. In Fig. 234 of Case XXXIV 
A type of sella is shown which surmounts such a non-sinusoidal sphenoid, and 
we have seen several other examples in cases of epilepsy with adiposity. 

A similar anatomical variation — unsuspected before the operation — 
was met with in No. 40 of the operative table. Though the sella of this 
patient was large (Fig. 319) it was exposed only after an extensive rongeur- 
ing away of densely cancellated bone a centimeter in thickness, and, by the time 
the dura was exposed, sufficient confusion in orientation had arisen to cause 
uncertainty as to whether we had kept so low as actually to have gone through 
the basilar process. Consequently, a "silver clip" was inserted between the 
-exposed dura and bone, and further advance was abandoned. An X-ray 
examination the following day showed the clip lying in the floor of the sella 
turcica, and the operation was resumed at a second stage after six days. 
The previously exposed dura was opened, and, by good fortune, a cyst was 
encountered and evacuated. 

(b) Concerning Methods of Dealing with the Lesion, — ^We have learned 
from the foregoing that the pituitary body can, with reasonable safety, be 
brought within reach of the operator's instruments by an approach through 
the sphenoidal cells, whether the elaborate procedure of the Schloffer type be 
employed or that of the other extreme advocated by Hirsch. Though the 
operation will unquestionably undergo further modifications at various 
hands — all of them tending toward greater simplicity and safety — doubtless 
in the majority of cases suitable for surgical treatment the preferred avenue 
of approach will continue to be an anterior transphenoidal one. 

However, the mere technical triumph of exposing the contents of the 
sella turcica by one or another method is far from the most important con- 
sideration. The crux of the situation lies in the manner of dealing with the 
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pathologically modified gland when it has been brought into view; and the ex- 
perience with the series of cases which has been presented has shown that the 
operator will often be confronted with problems other than the mere evacua- 
tion of a cyst or extirpation of a part of a strumous enlargement of the gland 
occupying a distended sella. Were this all, the matter would be a simple one. 
Indeed, could the presence of a cyst be assured, a mere sphenoidal punc- 
ture could be made oif-hand, after the manner of a "Hirnpunction," by any- 
one possessing a sufficient knowledge of the anatomy of the sphenoidal region 
and a good spacial sense. However, intrahypophyseal cysts are rare — only 
one example (No. 29) of a type essentially favorable for a transphenoidal 
operation having been encountered in our full series — and in the case of a 
solid tumor or interpeduncular cyst the matter is far more difficult. 



The lesions, themselves, and their neighborhood manifestations, are so 
variable that there can be no one standard operation applicable to all cases. 
Hence the transphenoidal performance may resolve itself into any one of 
the following procedures. An infrasellar tumor arising from 
an hypophyseal rest may be encountered and re- 
moved; a mere sellar decompression with splitting 
of the glandular capsule may be performed; in- 
trapituitary cysts may be found and evacuated; 
a fragmentary extirpation of a glandular struma 
or tumor may be combined with the sellar decom- 
pression. 

On the other hand, a subtemporal operation may be clearly indi- 
cated, for the purpose of a simple cerebral decom- 
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p r e s s i o n , or for the evacuation of a superimposed 
ext r api tui t ary cyst or partial removal of a simi- 
larly placed tumor. Moreover, the two avenues of 
approach — intracranial and extracranial — may be combined, 
either for the purpose of furnishing the lesion with additional room for expan- 
sion or to facilitate the eflfectiveness of radiotherapeutic measures, in the 
manner to be described. 

Sellar Decompression. — ^This procedure promises much, I believe, 
for the future, if, by the aid of radiographic plates and by a further close 
study of the early symptomatic glandular manifestations, we can come to 
make more precocious diagnoses. As yet, one cannot venture to predict from 
incipient neighborhood symptoms that the disordered gland is destined to 
undergo an extensive strumous metamorphosis; and in only one patient in 
the series (Case XXXVI) was this assiuned to be the case, for persistent 
'^pituitary headaches," with a suggestive, progressive enlargement of the 
sellar outlines, were regarded as suflScient justification for a simple decom- 
pression. As events proved, the operation was in the right direction, for 
the headaches immediately ceased after the stellate incision of the glandular 
capsule, which was under considerable tension. 

Unquestionably, any measure which may serve to lessen the tendency of 
a glandular stnuna to burst its capsule and invade the cranial chamber will 
be a blessing, and it may be assiuned that the usual tardy relief which nature 
affords, by the slow distention and protrusion of the pituitary fossa into the 
sphenoidal cells, can be accelerated by surgical removal of the sellar floor. 

As a result, the line of least resistance for the enlarging gland will be in 
the direction of the sphenoidal cells rather than in the direction of the cranial 
chamber, and thus the optic nerves, or even the brain itself, may be spared 
the effects of pressure from which they would otherwise ultimately suffer. 
Occasionally, as in the remarkable case recorded by Boyd,'* an h3rpophyseal 
struma may decompress itself by extensive destruction of the base of the 
skull, but, as a rule, this is a late effect which occurs only after the intracranial 
extension has been extreme. 

As has been shown in the case reports, even when there is a large struma 
a mere decompression alone without any glandular extirpation may serve in 
certain cases to relieve pressure against the optic nerves and to restore, in 
large part, their power of transmitting impulses. However, this measiu'e 
alone does not always suffice, as exemplified by Case XXI; and in Case 
XIX a subsequent operation, with removal of glandular tissue, was neces- 
sitated some months later owing to a secondary failure of vision. Doubtless 
radiotherapy might have served to obviate the secondary operation had we, 
at the time, realized its efficacy in checking further growth of a denuded 
struma. 

When there is any question as to the character of the tissue which is 
brought into view by the dural incision, especially if there is a possibility that 
it may be a flattened hypophysis, the operation must be abandoned merely as 
a decompression, and an intracranial approach substituted at a later session. 
This has been our experience in several cases, and it is possible that in some 
of them the primary operation served, in a measure, to release the compressed 
gland from the superimposed pressure, with resultant improvement in its 
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secretory capacity. It may be seen, on consulting Fig. 78, that in an earlier 
stage of the malady such a step might have preserved the functional integrity 
of the gland. 

It is conceivable, moreover, that in some of the individuals with primary 
hypopituitarism associated with an abnormally small pituitary fossa, a simple 
sellar decompression might serve to improve the activity of the imprisoned 
gland. 

Partial Extirpation. — The problem is fairly simple in the case of a 
greatly distended sella occupied by a large chromophobe struma, such as was 
encountered in most of the cases comprising Group II of our series. Provided 
the intracranial extension has not been extreme, these cases, above all others, 
are favorable for the transphenoidal operation. 

With the wall of the sphenoidal cells removed, one may often come 
directly down upon the protruding growth (e.g. Cases I, IX, X, XI, XII, 
XIV, XIX, XXI, XXII, XXIII and Nos. 30, 31 and 42 of the table), covered 
by little more than mucous membrane, upon the slightest injury to which 
the soft mass will begin to extrude itself. 

As most of these characteristic strumas possess a very small amount of 
interstitial supporting substance and have a relatively low vascularity, the 
soft tissue is easily spooned out with but slight bleeding. It is well to 
restrict the extirpation to that part of the tumor occupying the floor of the 
enlarged sella, and the amount which can be safely removed must depend 
upon circumstances and the operator's judgment. No one, of course, can for 
a moment believe that an interpeduncular growth of a size sufficient to give 
neighborhood symptoms is capable of being removed in its entirety. 

Often the immediate relief from the neighborhood pressure manifestations 
may show itself as prompt improvement in vision, even when but a small 
amount of the struma has been removed {e.g. Cases X, XIX and XXII). 
At times, however, improvement may be less immediately obvious, particu- 
larly when, as in Case IX, the optic nerves are not implicated. In a few 
instances in our series an existent bitemporal constriction of the fields re- 
mained stationary, and in one patient (Case XI) progressive loss of vision 
was uninterrupted despite a generous extirpation. 

Cyst Evacuation. — Here the problem is still more simple, but unhap- 
pily one cannot expect to encounter intrapituitary cysts in a very large 
percentage of cases. There has been only one lesion of this type (e.g. No. 29) 
in our entire series. In a collection of 25 operations which Toupet^^* recently 
gathered from the Uterature, glandular cysts were found in only four or five 
instances; and it is probable that they are not to be expected in any greater 
frequency — ^perhaps in even less frequency — than similar metamorphoses 
in the case of strumas of the thyroid gland. 

Another type of cyst, with an accumulation of cerebrospinal fluid which 
appears to occupy the local arachnoidal spaces, may be encountered, and its 
evacuation offers particular risks, owing to the possibiUty of a subsequent 
meningeal infection. 

Such a condition has been met with in three cases in our series (Nos. 36, 
38 and 40), and in all of them a temporary cerebrospinal rhinorrhoea occurred, 
followed, in one instance (No. 40), by a severe meningitis, from which the 
patient fortunately recovered under hexamethylenamin. In each of these 
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patients, symptoms of hypopituitarism were combined with a large sella and 
neighborhood pressure distm'bances (bitemporal hemianopsia), and in each 
there was an inmiediate post-operative improvement with widening of the 
visual fields. 

The exact pathology of these cysts remains somewhat obscure, though 
the appearances suggested a circumscribed chronic arachnoiditis. In none of 
the cases was there any observable glandular tissue, merely a thin dural mem- 
brane separating the cystic spaces from the distended floor of the fossa. At the 
operation, such an accumulation of fluid in a tissue meshwork is, . of course, 
readily distinguished from a dilated third ventricle. From a diagnostic 
standpoint, however, apart from the operative findings, the two conditions 
may be difficult to differentiate, for we have evidence to show that a ventricu- 
lar hydrops can actually lead in the young to an enlargement of the sella. 

The cysts which arise from an infundibular anlage (cf. Fig. 317) are 
obviously out of reach by a transphenoidal operation, as the pituitary body 
itself is interposed and the sella may be of normal configuration. 

Subtemporal Measures. — Though the transphenoidal operation is to 
be preferred when the radiograms disclose an enlarged and bulging sella, 
nevertheless, even under these circumstances, the surgical problem becomes 
complicated when the operation does not bring one directly down upon an 
obvious cellular or cystic struma but upon an intervening and flattened 
hypophysis. 

A blind attempt at partial tumor removal, imder these conditions, would 
serve only to damage or possibly extirpate an important glandular structure 
still capable of some functional activity (cf. Figs. 77 and 126). Hence, if 
the character of the tissue, which is exposed on incising the dural capsule, 
leaves any doubt in the operator's mind as to whether he has exposed a flat- 
tened gland or an actual growth or glandular struma, it is best to remove a 
small fragment for microscopical examination, and to postpone further measures 
until a subsequent session (e.g, Nos. 18, 32, 34 and 36), temporarily abandon- 
ing the operation as a simple sellar decompression, which, of itself, as has 
been indicated, may be of considerable therapeutic benefit. 

When one is confronted. with uncertainties of this sort, all the room 
possible is essential; and this is one reason why the small avenue of approach, 
to which the operation is restricted by the endonasal route, may give unneces- 
sary hazard. Still another reason why the rhinologist should hesitate to 
attack these cases unless he acts in cooperation with a neurological surgeon 
or is himself prepared to follow up his transphenoidal operation by some 
intracranial measure, is the possible necessity, under these circumstances, 
of a subsequent craniotomy. 

It is to be acknowledged, however, that in the majority of cases in which 
the lesion is inaccessible from below, the need for some intracranial measure 
will have been obvious from the outset, for in many of the patients pro- 
nounced neighborhood or even general pressure symptoms are so dispropor- 
tionate to the alteration in sellar configuration as to make an interpeduncular 
and extrasellar lesion seem probable. Still, this is not always determinable. 
> I We learned in some of our early experiences that a subtemporal 
decompression gave considerable relief to patients who were suffer- 
ing from the effects either of heteroplastic interpeduncular tumors or from 
20 
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an intracranial extension of actual glandular strumas (e.g. Nos. 1, 2, 3, 15 
and 18). Others who were not given the advantage of this measure (Nos. 
7, 16 and 21) would doubtless, as events proved, have been benefited thereby. 
Still others (Nos. 17 and 26) carried lesions which had advanced to such a 
stage that the measure was futile; and in No. 11 the operation gave no relief 
and was evidently ill-advised. 

In several of the later cases (Nos. 18, 19, 27, 32, 36 and 43) a sub- 
temporal exploration was attempted in combination with the 
decompression — a far more elaborate procedure, which possibly deserves an 
especial word of description, though I do not feel that the technical features 
of the mea.sure are by any means as yet perfected. 

An osteoplastic resection is necessitated, and though the lesion is median, 
so that either side may be used, the right is to be preferred, as the least im- 
portant hemisphere will thus need to be dislocated. The posterior leg of the 
incision should be carried down to the zygoma, removal of which is desirable 
as in the case of the ganglion operation, for one must get as far under the 
temporal lobe as possible, to avoid an unnecessary degree of cerebral com- 
pression from elevation of the lobe. Naturally, the very conditions which 
call for the operation are ones often coupled with an increase of tension, and 
a wide opening of the dura in correspondence with the bone-flap is needed 
to permit of sufficient dislocation. 

In the cadaver, as is true of the normal living brain, after the cerebro- 
spinal fluid has been evacuated by a lumbar puncture, and especially if the 
patient is placed head down (the overhanging brain position of Karplus and 
Kreidl), it is an easy matter to over-ride the edge of the tentorial opening 
and to bring the third nerve, hypophyseal stalk and carotid artery into view. 
However, when there is increased tension, it is a far more difficult proced- 
ure, even with complete withdrawal of fluid by lumbar puncture — a measure 
which, fortunately, entails far less risk to these individuals than to those 
afflicted with tumors situated elsewhere. 

In the only case in our series in which the region was brought clearly 
into view (No. 19), there proved to be no interpeduncular tumor. In four 
instances (Nos. 18, 27, 36 and 43) the tension was so great that even with 
the low temporal approach, the degree of elevation of the temporal lobe 
which was thought justifiable did not permit of a view over the tentorial 
margin. In another (No. 32) a large struma was exposed only after vertically 
incising the tentorial edge; and in view of the important structures, such as 
the carotid artery, which may be completely enveloped by these hypertrophic 
growths, an extensive lateral extirpation, such as is possible by a median 
transphenoidal operation, would have been foolhardy. In only one patient 
in the entire series (No. 37), did postmortem study indicate that a lateral 
subtemporal operation would have offered the only chance of surgical relief. 
This case proved to be one of infundibular cyst surmounting a normal gland 
and producing a bitemporal hemianopsia. 

We have thus seen that the chief service of surgical 
therapy in hypophyseal maladies is to afford re- 
lief to neighborhood symptoms. A lesser service has been 
shown to be the palliation of the manifestations of 
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increased intracranial tension, just as in the case of tumors 
originating elsewhere. Surgery may come to render a third service in t h e 
partial extirpation of the gland in states of hyper- 
pituitarism; and there remains a possible fourth 
service that may be rendered in states of hypopituitarism through: 

4. Glandular Implantations. — Under circiunstances of profound secre- 
tory insufficiency, operative measures may be a necessary adjunct to the 
transplantation of a gland from another source, should this prove, on further 
experience, to be a more effective and satisfactory way of atoning for the 
secretory deficit than prolonged administration of extracts. 

At the present time, however, one cannot speak with any great definite- 
ness concerning these matters. Such transplantations as were found, in our 
experimental work," to be of therapeutic benefit were made in animals who 
had been acutely deprived of the gland by operation, and the most successful 
implantations, moreover, were made in the cerebral subcortex. 

The procedure has been followed in a single case in our series (No. 38), 
seemingly with success (cf. p. 320). 

Tabulation of Surgical Experiences. — For convenience of reference, the 
43 cases subjected, at the present writing, to one or another operative pro- 
cedure, have been gathered chronologically in tabulated form (pp. 308-313). 
Only the first 28 relate to patients whose histories have been given in full 
in the case reports comprising Part II of this treatise. The remaining 15 
have come under observation since the completion of that section, and have 
been included partly to bring the operative results, so far as possible, up to 
date and also because some of these later cases illustrate certain surgical 
problems which did not arise in the earlier cases of the series. 

There can be no doubt but that, in some respects, a critical analysis of 
an individual experience with a new and difficult surgical problem, is more 
valuable than the assembled results of the experiences of many, even though 
the total number of observations may be the same. According to Hirsch,^^® 
in the first 53 cases recorded at various hands there were 21 fatalities, and, 
in all probability, the list includes a large number of isolated experiences 
in which there was a favorable outcome, for these are more likely to 
enourage prompt publication. 

With the possible exception of Victor Horsley, whose results are not 
available, Hirsch has had the largest individual experience, confined though 
it has been to a single operative measure. In his last report (1911) he gives 
statistics of 12 operations, with two fatalities and a fatal issue in a third 
case with mistaken diagnosis — a mortality, in the patients with actual hypo- 
physeal lesions, of 16.6 per cent. The experience of others, with the excep- 
tion of Eiselsberg and Hochenegg, has been limited to one or two cases only, 
and, doubtless, the high mortality shown by the collected series is attributable 
partly to the individual operator's relative unfamiliarity with the various 
appropriate measures for different conditions and partly, in all likelihood, to 
the fact that, in most of the patients heretofore subjected to operation, the 
condition was far advanced before it was recognized or before radical 
measures were thought justifiable. 

The table shows that in our series of 43 patients, taken as a whole, 61 
operations, many of them desperate measures of last resort, have been per- 



PITUITARY BODY DISORDERS 



•S-gi 

■tat 
tee 



aSE 



35 SI 



I's 



1?! 



3 


J 




j-a 


If 


r;ii 


IL 


J___ 


!ll|ii ■ 



I I II jll I 

£ S a - ■- " 
s SSeIsIsI 






S ^1 



Z az S5 



9 s 
1 z 
I 



■*'.■! 



■Si 






>• a 



J J 



TABULATION OF SURGICAL EXPERIENCES 



i 

ill 



lie 



si 'f s 

|i il 

■Hill 



Si 

11 



U I 



iS 



% 



ill 



ti is il 

III SI S| 

■a ■ ■ --o la I H 5. & 

a lis l-S l-J S M 

1s-3 |e |e 



? 1 If: 'Z ^-^ I I 



I rn 






^ .11 
III I 



1 -SI 



-,-al nl I -ail I 



6111111.5 J5 i J|l I I a 
-iJiil* t* I 1*^ i P : 

lllUslsl-SslI •?fi|a 111 



S i i & I I 



I i i i J J J J J J 



I I 



PITUITARY BODY DISORDERS 

I |g It li I i 



■8.3 
i § 



^Z 

= 3 



il" 



111 II 
fil 11 

1.5-? |-S iltjl |t |-9l||||ii 



il if iK 

si It 111 
f As « 



■ss 

1i 



ill 



ji III III III I 111 III i 



i i 

1l 



,8 HI 



|» f|ji|||ifgS§;, fla sill lis I '.?»' 

Op •I3.c*i3.c"i;.a"'.2» S^^si ■-'d.S 



i: I 



J J 



TABULATION OF SURGICAL EXPERIENCES 



311 




•«^2 






> 

2 
a 

B 




2 5 '•5 ;2 "§ <v 

5 o 




1 



OS 

d 




0) 


0) 


o 


V 


s 


c 


a 


a 


o 


o 


o 


o 


:z; 


^ 


:z; 


;z; 



V 


V 


c 


fl 


o 


o 


;z; 


;z; 



a> 


o 


d 


d 


o 


o 


^ 


:z; 



d 
.2 

2 

a 








a> 


4> 


d 


d 


o 


o 


;z; 


:z; 



S d 



C3 3 



g2& 



09 



05 



Oi 









Oi 






05 



Oi 



05 






OS 



•% 

s 












o 



o 



1-1 (N 






CM 

O 

to 



O 



CM 

* 

o 

t 



CO 



O 



c4 

CO 



> 

o 

CM 



> 

o 

CO 



o 



X 






o 



o 

CM 



> 

o 



CM 

o 

CO 



X 



O 



CO 



PITUITARY BODY DISORDERS 

j.1 ^11 



111 ^ 

lis 



HI 

111 



1^ I 



liii 

lilt 
liil 



III 

.•sis 

_S 



4-3_ 



ii 






'Is 

Jill 



1 1 



s g £,8 3 



III! 



TABULATION OF SURGICAL EXPERIENCES 

I ■M'°$. I 



mi 



lliflll 



Is * 



II 



I I 



jp I! II 



i= -is 



I I a-=S -s 

5 J^_g g 



S £ a 

8„ - I 

«i-3 i 

111 1 



I'll §E 



s as* £ D 

i^lsll 

illlllil 



III I 



314 PITUITARY BODY DISORDERS 

formed, with an operative mortality of about 10 per cent, for the entire series. 
In a few instances, the impending fatal issue was definitely hastened by the 
operation. In two cases (Nos. 17 and 26), with the patients in extremis, 
the fatality followed subtemporal decompressions carried out in the attempt 
to combat advanced general pressure symptoms. In two others (Nos. 8 and 
9) death occurred on the second and fourth day after a misjudged trans- 
phenoidal operation, when actually some cerebral decompressive measure 
was called for. In No. 5, a second attempt, after a long interval, to partially 
excise a large heteroplastic tumor led to a fatality from intracranial extrav- 
asation. In the remaining and sixth fatal case (No. 37) death froili meningitis 
on the thirteenth day was due to a faulty approach occasioned by an erro- 
neous regional diagnosis, this being the only instance in which a fairly livable 
existence was definitely shortened by the operation. 

Thus, in 29 actual attacks on the lesion by the transphenoidal route, there 
have been four deaths attributable to the operation — a mortality for this 
procedure of 13.7 per cent. In all probability, with our present greater 
familiarity with these conditions, the fatal outcome in these four cases could 
have been avoided. However, in three of them the result would have been 
the same without operation, and under desperate circumstances both patient 
and surgeon may feel forced to accept extreme hazards. 

Especially to be regretted is the single experience (No. 37) in which, 
through misinterpretation of the conditions, a transphenoidal rather than a 
subtemporal route was chosen; and in carrying out the procedure a technical 
blunder was made, leading to a fatal meningitis. In the cases which 
were actually favorable for a transphenoidal attack, the mortality figures 
have been negligible; and with improving diagnostic capabilities past errors 
should be avoided. 

The transphenoidal operation will doubtless come to be regarded as an 
operation comparatively free from risk. Unquestionably, its performance is 
less hazardous than is the exposure and partial enucleation of pituitary lesions 
by the subtemporal route or measures such as the exploration of the pineal 
region. No fatalities have occurred in the series after these measures, ad- 
mittedly for the reason that, with the exception of No. 32, in no instance was 
it found feasible to attempt the partial extirpation of an exposed lesion. 

But, even including the unfavorable with the more favorable cases, a 
mortality ranging around 15 per cent., as in our series and in that of Hirsch 
is encouraging, in view of the present relative inexperience of us all. As is 
true of the Gasserian ganglion operation for major neuralgia, which showed 
for the first 100 cases in the literature a mortality equally high, so with the 
pituitary operations the figures should improve until a consecutive 100 cases 
can be given the benefit of surgical measures without a fatality, as we have 
found to be possible in the case of the trigeminal operation — unquestionably, 
on technical grounds, the more difficult of the two procedures. 

In resume : The operation of choice for the majority of cases, as being 
less mutilating and yet one which furnishes as wide an avenue of approach as 
any, is a transphenoidal operation through a median inferior nasal opening, 
reached by a sublabial incision and a submucous resection of the vomer, the 
turbinates being flattened but not removed. The essential precautions are 
(1) to be correctly oriented in regard to the sphenoidal cells so as to avoid a 
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misdirected approach to the posterior ethmoid region, where a projection of 
the cribriform plate may suggest to the inexperienced the hypophyseal floor; 
(2) to be sure of the local conditions by a careful stereoscopic study of X-ray 
negatives and to operate under their guidance; (3) to have perfect anaesthesia; 
(4) to have the courage to withdraw for a second session in case there is any 
uncertainty as to the character of the tissue exposed after incising the 
pituitary capsule. 

The operation of second choice — a subtemporal procedure — may be 
necessary in the case of a superimposed lesion with small sella, or when with 
an enlarged sella a flattened gland is interposed. As a rule, this means 
little more than a decompression, though in favorable cases it may be possible 
to expose and partially remove a struma or to evacuate a cyst by this lateral 
method of approach. 

Surgical measures resolve themselves (1) into a sellar decom- 
pression (a) for persistent hypophyseal headaches, 
(b) for the purpose of encouraging the extension of a 
glandular struma in the direction of the sphenoidal 
cells rather than into the cranial chamber; (2) into the 
partial removal of an hyperplastic gland in the active 
s]tage of hyperpituitarism; (3) into the partial re- 
m'oval of a tumor or struma for the relief of neighbor- 
hood symptoms; (4) into a subtemporal decompression 
for the palliation of pressure symptoms when an in- 
tracranial extension has occurred; (5) into a subtem- 
poral or sellar decompression, or both, to permit of 
the more favorable and direct application of radio- 
therapy; (6) into the exposure of the brain or of some 
other organ in case of marked hypopituitarism, for 
the purpose of implanting a viable gland. 

OTHER THERAPEUTIC MEASURES 

Glandular Administration. — For a number of years sporadic attempts 
have been made to apply Brown-S6quard*s principle of organotherapy in the 
treatment of acromegaly, for this condition, and its cousin gigantism, long 
remained the only maladies which with any degree of probability could be 
ascribed to an hypophyseal disorder. Beneficial results were occasionally 
observed, but more often they were negative, or, indeed, the treatment was 
actually harmful, as experiences reported by R^non and Delille and by Parisot 
would indicate. 

This we can now the better understand, for only when hyperpituitarism 
has passed over into the stage of glandular insufficiency will a rational 
basis exist for pituitary feeding. In the active stages of acromegaly one 
would expect sjnnptoms to be exaggerated, just as thyroid administration 
exaggerates the clinical signs of exophthalmic goitre. 

It was our experience with the series of experimentally hypophysectom- 
ized dogs to find that animals suffering from a known deficit 
of ^glandular secretion could be benefited by injec- 
tions of extracts, by glandular feeding or by implanta- 
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tions of hypophyses from other sources. Frequently after a 
complete hypophysectomy, a subcutaneous or intravenous injection of the 
emulsion of a single fresh gland would temporarily arouse to apparently nor- 
mal activity a sonmolent animal in whom a subnormal temperature betrayed 
the onset of cachexia hypophyseopriva. Other animals in whom "nearly 
total" removals had been performed could by glandular administration be 
permanently tided over the critical post-operative period in which acute symp- 
toms of glandular insuflBciency augured a fatal issue, the remaining fragment 
of gland in the meantime imdergoing a compensatory hyperplasia until it 
sufficed for the physiologcal needs of the animal, at which time the glandular 
feeding could be safely discontinued. Similarly an inunediate auto-transplan- 
tation of a totally excised gland served the same purpose, it having been 
found** that the exposed cerebral cortex was possibly the place most favor- 
able for a successful implantation. It has seemed to us, furthermore, that the 
characteristic hsemodynamic, thermic and other reactions known to follow 
injections of extracts are more pronounced in animals suffering from some 
degree of glandular deprivation than in animals with a normally active gland. 

One result of these early experiments, as heretofore stated, was the shed- 
ding of light on the sjrmptomatology of states of hypopituitarism which had 
hitherto been somewhat obscure, and consequently it was a natural conclu- 
sion that the same therapeutic measures found to be of service in the experi- 
mental states might be employed with corresponding benefit in the human 
cases. The manifestations of glandular deficiency, whether or not they are 
accompanied by neighborhood symptoms or by evidences of pre-existent 
overactivity with more or less marked acral overgrowth, are — as heretofore 
pointed out — a tendency to a subnormal temperature, dry skin, loss of hair, 
a slowed pulse, a lowered blood pressure, asthenia and an increased assimila- 
tion limit for carbohydrates often associated with a tendency to adiposity. 
Other less striking symptoms are constipation, polyuria and variable psychoses 
with a tendency to epileptiform seizures. 

Unquestionably these symptoms can be ameliorated by glandular ad- 
ministration in one form or another. In view of the fact that the malady is 
a polyglandular one, as has been emphasized, the administration of extracts 
of glands other than the one primarily involved — ^at least of glands such as 
adrenal and thyroid, which show secondary deficiencies — ^may be of service. 
Examples are given in the case reports of patients defmitely improved by 
thyroid feedmg, and m the case of a eunuchoid giant with signs of second- 
ary hypo-adrenalism (asthenia, pigmentation and low blood pressure) I have 
seen marked benefit from adrenal administration. 

There can be little doubt, however, that the administration of extracts 
of the structure primarily at fault gives the best therapeutic results, but in 
the case of the hypophysis not only are the extracts difficult to prepare and 
standardize, but the proprietary preparations are as yet so expensive as to 
preclude the prolonged administration in sufficient doses for all needy patients. 

In our early experiments we prepared our own powdered extracts from 
the three hypophyseal subdivisions — pars anterior, pars intermedia and pars 
nervosa — by careful dissection of fresh glands, obtained at the abattoir, from 
swine or cattle. We found the preparations from the mercantile houses to 
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be somewhat less dependable in their clinical results; and laboratory tests 
of the preparations have shown a wide variability in reaction. 

Ingestion Methods. — Doubtless for prolonged glandular feeding — at 
least until the active principle of one of another portion of the gland comes to 
be synthetizied — the dry powdered extracts secured after passage of the fresh 
gland through a Buchner press are the most convenient. 

In the present state of our knowledge dependence must be had for the 
most part on whole-gland administration, for in the majority of cases in which 
the structure is subjected to the effects of pressure, both divisions of the 
gland are alike rendered functionally insufficient. We may, however, expect 
the time to come when the symptomatic manifestations of underaction of 
one or another portion of the gland will be sufficiently well recognized to 
justify the administration of extracts of that division alone. 

Admittedly there is great difficulty even in determining the rational 
dosage of extracts for patients obviously suffering from insufficiency of the 
entire structure. The same difficulty, indeed, faces us in the therapeutic 
employment even of the more familiar extracts of the thyroid gland, the dosage 
of which is roughly established for the individual case only after experimental 
trials with the given preparation. 

As shown by Hunt and Seidell great inaccuracies in the case of thyroid 
medication are due to the wide variations in the iodine content of the thyroid 
of the sheep, the animal which usually furnishes the extracts used for medici- 
nal purposes. In all probability, one is even less likely to obtain preparations 
of uniform activity in the case of a gland such as the pituitary body, of whose 
chemistry little is known and whose active principle doubtless varies greatly 
at different times of the year and under different physiological conditions.* 
In the lack of a definite symptomatic telltale of the degree of hypophyseal 
insufficiency we have had recourse to the carbohydrate tolerance as a measure 
of the deficit, and so far as our experience has gone, this furnishes us with 
the only rational estimate of the requisite dosage of a given preparation. 

Conmient has been made on the fact that, in experimental as well as in 
clinical conditions of hypopituitarism associated with a high sugar tolerance, 
the assimilation limit can be lowered by the coincident administration of 
glandular extracts, particularly of those obtained from the posterior lobe. 
Thus in hypopituitarism the rational dosage of glandular 
extract to be administered by mouth can possibly be 
determined by giving the individual daily an amount of 



* Of the several proprietary preparations which we have used, the largest experience 
has been had with Armour & Company's preparation. Their three-grdn tablets, either 
of whole gland or of anterior or posterior lobe substance, actually contain only one grain 
(0.06 gram) of the desiccated bovine gland. 

The Burroughs Wellcome & Company two grain "tabloids" each represent only 2 
grains (0.13 gram) of the fresh substance — an exceedinjgly small dosage. Judging from our 
own preparations in the Hunterian Laboratory, obtained by extracting with the Buchner 
press, each fresh bovine gland gives 0.013 gram (0.2 grain) of powdered extract. Thus a 
tablet containing 1 grain of the desiccated substance would represent the extractives of 
about five fresh glands. 

Before prescribing, it should therefore be clearly understood just what is indicated by the 
given weight of a proprietary tablety whether it implies a certain amount of fresh gland sub- 
stance of desiccated gland substance, or refers only to the actual bulk of some mixture 
used in the process of manufacture. 
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glucose or laBvulosesufficient to produce a temporary 
mellituriain anormal individualof equal body weight; 
meanwhile an increasing amount of the extra ct is ad- 
ministered daily, until, under the conditions of in- 
creased carbohydrate tolerance which the patient 
exhibits, hyperglycsemia occurs with a trace of sugar 
in the urine . 

On this basis, in a number of our patients (e.g. XI, XXVIII and 
XXXVI) the sugar tolerance has been effectively used as a measure of 
the organotherapeutic dosage. However, some patients are intolerant of 
the sugar tests, and it has been impossible in others, even with prohibitive 
doses of extract by mouth, to produce a laevulosuria with amounts of 
Isevulose supposedly representing the normal assimilation limit per kilo, of 
the individual's weight. 

One of the acromegalics with present dyspituitarism (Case XXX) is a 
notable example of this, for the consumption of 100 grains of the Armour 
whole-gland preparation three times a day fails to give laevulosuria with the 
coincident administration of 200 grams of Isevulose. Remarkable to say, 
however, with this formidable dosage of the extract which he has continued 
to take for some months he experiences definite subjective benefit. In all 
probability cases with such pronounced deficit deserve glandular implantation. 

As recorded in some detail in the "subsequent notes'' of the case records, 
many of the patients, since our first attempts in this direction in the fall of 
1910, have been given routine glandular feeding, for in a large percentage of 
the cases in which surgical measures are indicated for the relief of neighbor- 
hood symptoms there exists an obvious secretory deficiency which calls for 
supplementary glandular medication. 

Specific reference may be made to a few of the patients in whom organo- 
therapy with administration of extracts by mouth was obviously beneficial. 
In Case VII, although the pressure symptoms were alleviated by the surgical 
measures, definite improvement in the manifestations of glandular insuflS-^ 
ciency did not occur until glandular feeding was instituted, and under this 
regime menstruation was re-established after a year of amenorrhoea. Simi- 
larly in Case X there was not only marked improvement in the general con- 
stitutional conditions due to the glandular deficit, but under the combined 
surgical and organotherapeutic measures there was a return of libido et 
potentio sexualis after long abeyance. 

In only a few of the patients has the tendency to adiposity been defi- 
nitely controlled, though under the treatment there has been a considerable 
loss of weight in some instances, particularly in patients with primary hypo- 
pituitarism in the absence of tumor. Thus in Case XXXVI, as related in 
the history, with each period of glandular administration there occurred a 
loss of five or six per cent, in weight, which was quickly regained on interrupt- 
ing the treatment. It is recognized, of course, that extracts of other ductless 
glands than the one primarily involved in these patients may similarly stim- 
ulate tissue katabolism, and in several of the more adipose individuals a 
combination of thyroid and hjrpophyseal feeding has been instituted, largely 
because of the expense of long-continued pituitary administration. In some 
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instances, however, (e.g. Case XLIII) attempts to combine the extracts 
caused disturbing symptoms. 

A particularly good example of loss of weight under pituitary feeding 
is given by Case XXXIV, a youth with adiposo-genital dystrophy. Under 
the continued use of the extract, not only has this boy's weight diminished 
18 pounds (15 per cent.) with loss of his former feminine outlines, but there 
has been a complete mental and physical regeneration as well. Axenfeld, 
Elschnig end Fleischer have recorded similar instances of improvement in 
individuals exhibiting the syndrome of Frohlich. However, only since experi- 
mental counterparts of these conditions brought about by glandular extir- 
pations made it clear that the clinical manifestations were actually those of 
glandular insuflSciency has the rational application of pituitary administra- 
tion been possible; and it is to be expected that instances of the beneficial 
effects of organotherapy in these states, such as Eason^ has recently described, 
will soon multiply in the literature. 

Unquestionably in many of the eariier feeding experiences a dosage was 
used which did not suflBce to markedly affect the adiposis. Nevertheless, 
even with the amounts that were given, a definite symptomatic amelioration 
was usually apparent in other directions. The case records show that the 
body temperature is Apt to regain its normal level, that the blood pressure 
becomes higher, constipation less troublesome, and that there is less drowsi- 
ness and often a marked improvement in mental activity. Comment has 
been made also on the amelioration of symptoms in certain cases of epilepsy 
which were suggestive of hypophyseal origin. 

A good illustration of the general improvement in the whole physical 
and mental tone under the regime of continued organotherapy in the dosage, 
established for the patient's particular case, of 12 grains of the dried whole- 
gland preparation three times a day, is given by Case XXVIII, an acrome- 
galic with beginning signs of glandular insufficiency. 

However, the therapeutic administration of extracts by mouth is fraught 
with many disappointments. Attention has been drawn to the fact that a 
prohibitive dosage of 300 grains daily was needed in Case XXX to give the 
subjective benefit which other patients with glandular insufficiency experi- 
enced with far smaller amounts; and there have been examples in the series 
of individuals in whom the glandular administration by mouth was so inef- 
fectual that recourse was had to: — 

Hypodermic Administration of Extracts. — It was estimated by 
Goetsch during our studies of experimental canine hypopituitarism that the 
subcutaneous administration of posterior lobe extracts was more effective in 
lowering the assimilation limit for sugars than the administration by mouth 
in the proportion of four to one, and that in about a ratio of two to one the 
intravenous administration was more effective than the injection of the extract 
in the tissues. 

The subcutaneous method of administration alone sufficed to arouse one 
of the patients (Case IV) — an example of infantilism of the type Lorain — to 
some measure of wakefulness and mental activity. Still more striking has 
been our experience with a recent case (No. 38 of the table). 
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In this patient the degree of somnolence, approaching unconsciousness, with sub^ 
normal temperature (often ranging about 96*^), slow pulse and respiration, and low blood 
pressure, was extreme. 

Soon after his hospital admission, owing to a period of Che3rne-Stoke8 respiration we 
were led, imder the mistaken idea that these were pressure phenomena, into an emergency 
subtemporal decompression, for which, however, no ansBSthetic was necessary. No increase 
of tension was disclosed by the operation. 

The patient was subsequently given glandular extract by mouth in large doses, with 
but little if any improvement. It was foimd, however, that he could be aroused for a day 
or two by sporadic injections of extracts, and these were given from time to time when 
the sonmolence was of such a degree as to cause particular anxiety. 

After some weeks we ventured to undertake a transphenoidal operation, and, fortu- 
nately, an hypophyseal cyst was found and evacuated. There was an immediate restoration 
of normal mental and physical conditions, due, as we thought, to the liberation of a com- 
pressed gland by the operative manipulations. However, after a transient lucid interval 
of ten days, he lapsed again into his former profound torpor. 

Glandular feeding was resumed, but as it again proved ineffective even in large doses, 
recourse was had to consecutive daily injections of boiled whole-gland extract in a dosage 
representing 2 grains of the desiccated preparation. 

The result was amazing. He roused completely, and for a period of two weeks seemed 
normal in every respect, mentally active and physically vigorous. 

Owing to the increasing soreness from the injections, however, they could not have 
been continued for a much longer period, and finally the h3rpophysis from a newborn child, 
the victim of a birth haemorrhage, was implanted in the subcortex of the temporal lobe at 
the site of the original decompression, and it was found possible to discontinue the injec- 
tions without the patient's relapsing into his former somnolent state. 

Glandular Transplantation. — The experience recounted above repre- 
sents our first attempt in man to supply a functional deficit by h3rpophyseal 
implantation. The case was an ideal one for the experiment, for the destruc- 
tion of the gland through cystic degeneration had seemingly been almost 
complete and without complication from other factors, such as cerebral 
compression. The symptoms were verging toward the familiar cachexia hypo- 
physeopriva which follows extirpations of the canine gland. The tissue which 
was secured for transplantation, through the co-operation of Dr. J. W. Williams, 
was unfortunately not obtained as soon after the infant's death as might have 
been desu^ed, and it was feared that the results of the implantation would be 
merely equivalent to the introduction of such an amount of the active principle 
as the gland actually contained, with a result no different from that which 
would have followed the transplantation of a gland from another species. 

Though from all clinical indications it would seem that the implanted 
fragment remains viable and has assumed a sufficient measure of functional 
activity in this particular patient, the only unequivocal proof of this, 
namely, the extirpation of the fragment with consequent return of the former 
outspoken symptoms of deficiency, is of course not to be thought of. 

Although in the case of thyroid deficiency successful transplantations 
have been made at the hands of Kocher and others, the whole question is still 
very unsettled. Doubtless much may be expected from these measures in 
the future, and successes in this direction will be particularly gratifying if 
they serve to free these unfortunates from the bondage of a life-long continu- 
ance of glandular administration. 
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In order to insure the greatest probability of a successful implantation^ 
it would seem that the best plan of procedure would be, after the method of 
Harrison, Carrell and Burrows, to secure a growth in vitro of the tissues to 
be implanted. When a gland is finally secured which can be cultivated in 
the plasma of the prospective host, the growing fragments may then be 
injected into the most favorable tissue, possibly even hypodermically, with 
a probability of "taking." Under these circumstances the survival of the 
fragments can be foretold with a measure of definiteness which does not 
pertain to the haphazard implantation of a gland which possibly may find 
the new soil unfavorable. 

Radiotherapy. — In none of the cases recorded in full in Part II was 
recourse had to the X-rays as a means of controlling the advance of a 
strumous hyperplasia. However, in some of our more recent cases {e,g, Nos. 
31, 32, 34, 35, 42) the results have been so encouraging as to justify a word 
in regard to this therapeutic adjunct to the operative measures. 

Certain observations, notably those of Gramegna,'**' B^cldre*^ and Jau- 
geas,^^^ scanty though they are, nevertheless show that in certain forms of 
hypophyseal tumor prolonged rontgenization has a notable effect in amelio- 
rating the neighborhood sjonptoms, due in all likelihood to a definite shrink- 
age of the growth. A widening of the constricted fields of vision serves as a 
reliable index of any diminution in the size of the struma. 

These results are explicable on the ground of the elective sensitivity of 
certain cells to the action of the Rontgen rays; and it would appear that 
neoplastic cells of epithelial type are particularly prone to undergo atrophy 
without inflammatory reaction under prolonged exposures. Hence, in view 
of the fact that the surgical measures at our disposal are merely palliative and 
directed toward neighborhood symptoms alone, and in the case of an advanc- 
ing struma are in no sense curative, it is possible that radiotherapy should 
often be employed as a supplementary measure. 

It would seem that the treatment is particularly suited to the type of 
rapidly enlarging struma which we have described as characterizing most of 
the cases comprised in our Group II. In view of the encouraging experi- 
ences with some of the later patients, it is lamentable that individuals, 
such as Cases I, XI and XII, with far advanced lesions, were not given the 
benefit of these measures. 

In several cases after almost complete blin d n ess vision 
has been restored under the combination of partial 
surgical removal of the struma and subsequent 
repeat ed exposures. In two or three cases {e,g, Nos. 32 and 34) 
in which the pressure symptoms remained marked despite the partial empty- 
ing of the sella — so marked indeed that subsequent subtemporal decom- 
pressions were performed — radiotherapy has led to an evident diminution of 
all of the tension phenomena. 

After these operations conditions are particularly favorable for the thera- 
peutic emplo3anent of the rays, which it has been our custom, under Dr. 
Baetjer*s guidance, to give on alternate days, through the nares and at the 
side over the temple. The direct impingement of the rays on the denuded 
lesion is rendered possible after a sellar decompression, and the subtemporal 
21 
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bone defect likewise, in all probability, makes their lateral application more 
effective than would be the case were the skull intact. Under normal cir- 
cumstances, with an interposed bone, Jaugeas has estimated that the 
radiotherapeutic dose absorbed by the hypophysis is only i to tV of that 
absorbed by the skin. 

It is, of course, to be recalled that the earlier encouraging reports by 
Schwartz, Freund, Cook and others concerning the beneficial effects of the 
rays in exophthalmic goitre have seemingly failed of substantiation upon a 
more extensive experience, although the exposures unquestionably were shown 
in some cases to have diminished the size of the gland to a certain extent. 

Hence we must be prepared for a like disappointment in the case of the 
hypophyseal strumas. It is to be recalled, however, that we are dealing in 
the two instances with quite different types of epithelial hyperplasia; and it 
is possible that the progressive multiplication of cells in the case of the hypo- 
physeal lesion may be no less effectively checked, under the influence of re- 
peated exposures to these mysterious rays, than is cell division of the sper- 
matogenous epithelium of the testis. 
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tumors of, 287 
Acidophile cells and acromegaly, 20 
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explanation of, 252 
Acromegaly — 
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conceptions of, 249 
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arguments favoring, 250 
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sellar changes in, 133, 239, 240 
transitional character of, 24, 28, 35, 36, 

133, 251, 291 
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Addison's disease, 216. (cf. Hypo-adrenal- 
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Adenoids, 247 



Adenoma of hypophysis, 284 
focal, of anterior lobe, 285 
histology of, 287 
malignant, 286 
sellar changes with, 239 
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clinical types of, 259 

discussion of, 257 

experimental production of, 14 
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259 
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Adrenal glands, effect of tumor of, 220 
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hypo-adrenalism, 216 
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method of secretion of, 5, 193 

335 



336 



INDEX 



Anterior lobe, relation of skeletal growth 
to, 26, 249 

necrosis of, after operation, 200 
Anomalies associated with hypophyseal dis- 
orders, 232 
Anosmia, 246 

Arachnoid cysts and hypopituitarism, 304 
Arterial tension in hypopituitarism, 268 

in hyperadrenalism, XLV 
Arteriovascular lesions, 237 
Asthenia in hypopituitarism, 268 

relation of, to adrenal activity, 268 

terminal, in acromegaly, 35 
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hypophyseal piq^ire, 172 
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relation of, to hypophyseal disease, 261 
relation of, to posterior lobe secretion, 17 
Castration, effects of, on hypophysis, 178 
Cerebellar cyst, with hydrocephalus and 
hyperpituitarism, XXXVIII 
with hydrocephalus and hypopituita- 
rism, XLI 
Cerebrospinal fluid, carrier of posterior lobe 
secretion, 5, 193 
effect of obstructing, 192 
escape of, from nose, 93, 247 
Cerebrospinal rhinorrhoea, 93, 247, XIII 
after operation, 298 



Chemistry of the hypophysis, 21 

Chetivism, 254 

Choked disc, 243 

Chromophile cells, preponderance of, in 

acromegaly, 20 
Chromophobe struma, 286, 291 
Circulation of hypophysis, 7 

diseases of, 237 

operative interference with, XXXVIII 
Clinical types of pituitary disease, classifi- 
cation of, 25 
Congenital defects and anomalies, 232 
Constipation, 270 

Cranial injury (cf. Trauma), relation of, to 
hypopituitarism, 171 

glycosuria following, 265 
Craniopharyngeal canal, 6 

persistent, 299 (foot-note) 
Cutaneous changes in experimental hypo- 
pituitarism, 14 

in hypophjrseal disease, 256 
Cysts of h3rpophysi8, degenerative, XXXII 

extrapituitary, 290 

treatment of, 304 

Decompression, sellar, 303 

subtemporal, 293, 302, 305 
Defects, congenital, in hypophyseal dis- 
orders, 232 
Diabetes insipidus, 18 (cf. Polyuria) 

after cranial injuries, 267 

with hypophyseal tumor, XLIX 

following pituitary operation, 267 
Diabetes mellitus (cf. Carbohydrate tol- 
erance, 261) 

of hypophyseal origin, 263 

with pituitary gumma, XL VIII 
Diminished functional activity, states of, 28 
Dosage of glandular extracts, 317 
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Ductless glands, interrelation of, 2, 18, 211, 
275 

primary insufficiency of, 212, 249 

primary overactivity of, 212 
Dysgenitalismus, 178, 259 
Dyspituitarism, conceptions of, 23 

classification of states of, 25 

element of tumor in, 26 
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257 

epUepsy m, XXXIII, 272 
•examples of, with overgrowth, 176 
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secondary to hydrocephalus, 262 
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Endothelioma compressing hjrpophysis, 
VIII (cf. Tumor) 

Eosinophilia in acromegaly, 269 

Epilepsy, dyspituitarism and, XXXIII, L 
general seiziu-es, 272 
hypophyseal extracts in treatment of, 

319 
imcinate seizures, 272 

Epiphyses, relation of closure of, to acro- 
megaly and gigantism, 252 
radioscopic findings, 253 

Epistaxis, 246 

Eimuchism, 178, 248, 276 

Exophthalmos, 244 

Extracts of hypophysis — 

effect of, on metabolism, 318 
estimation of dosage of, 317 
experimental administration of, 8 
hypodermic use of, 319, IV, 320 
therapeutic administration of, 315 
variability of preparations of, 317 
(foot-note) 

Extrapituitary tumors, 287 

Feminism, physical, 34, 65, 73, 77, 175, 260 
Fracture of base of skull — 
glycosiuia following, 172 
with hypopituitarism, XXXIII 
hypophyseal contusion with, 265 (cf. 
Trauma) 
Frdhlich's syndrome, 19. 23, 25, 27, 43, 47, 80, 
177 (cf. Dystrophia adiposo-genitalis) 
Frontal lobe involvement, 246 
"FrOhreife" in pinealism, XLVII 
Fimctions of h3rpophysis (cf . Physiology) 

Galactogogue action of pars nervosa, 9, 235 
General pressure symptoms, 248 

treatment of, 292 
Giants, stature of recorded, 169 

Sternberg's subdivision of, 35, 131 
Gigantism, acromegalic, I, XXX, XXXI, 
168 
adiposo-genital dystrophy and, XXXIV 
conceptions of, 252 
discussion of, 169 
hereditary factors in, 92, 161 
in infancy, 29 
normal, of Sternberg, 131 
pathological, without acromegaly, 

XXXII 
pineal tumor and, XIII, XLVII 
relation of interstitial cells of testis to, 
229 
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Gigantism, theories regarding, 251 

traceable signs of, in dyspituitarism, 
XXIII 
Glandular administration, 315 

by implantation of glands, 320 
. by ingestion of extracts, 317 

by injection of extracts, 319 
Glandular interrelation (cf . Ductless glands) 
Glandular symptoms, 28, 248 

blood pressure changes, 268 

carbohydrate tolerance, 261 

cutaneous changes, 256 

psychic disturbances, 270 

skeletal changes, 256 

variations in body temperature, 267 
Glycosuria (cf . Carbohydrate tolerance) 

adolescence and, 233 

after hypophysectomy, 16 

cranial injuries and, 172, 265 

of hypophyseal origin, 261 

pregnancy and, 234 
Goitre with acromegaly', 150 (cf. Thyroid) 
Growth, experimental acceleration of, 10 

experimental retardation of, 15 

hormone of, 252 

in prolonged fevers, 236 

retardation of, in hypopituitarism, 253 
Gumma of hypophysis with diabetic syn- 
drome, 263 

Halsted's principle of transplantations, 11 
Hands, types of, 256 
Headaches, pituitary, 143, 238 

relieved by recumbency, 157 

sellar decompression for, 186 
Hemianopsia, discussion of, 245 
Hereditar>' tendencies, 231 
Heteroplastic tumors, 284, 291 
Hexamethylenamin, 298 
Hibernation, 233 
Histology — 

of adenomatous strumas, 287 

of gland in acromegaly, 285 

of interrelated glands, 275 

of normal hypophysis, 2 
Homonymous hemianopsias, 42, 99, 245 
Homoplastic timiors, 284, 291 
Hyaline bodies of Herring, 5 
Hydrocephalus — 

hyperpituitarism (acromegaly) in, 
XXXVIII, XXXIX 

hypopituitarism in, XL to XLII 

secondary h3rpophyseal lesions with, 
191 
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Hydrocephalus — 

secondary to pineal lesions, XIII, 
XXXIX, XLVII 
Hyperadrenalism, 216, 249, 268, XLV 

blood pressure in, 282 (cf. Adrenal 
gland) 
Hyperglycsemia, 262 
Hyperorchidism, 230 

Hyperpinealism, 228, 249 (cf . Pineal gland) 
Hyperpituitarism, acromegaly and, 250 

acute and chronic. 133 

amenorrhoca in, 280 

cases of, 132 

conceptions of, 24, 212 

hypertrichosis in, 256 

partial hypophjTsectomy for, 294, XXVI 

primary, with tumor, 170 

psychic disturbances in, 271 
Hyperplasia of gland, with infectious dis-. 
eases, 35, 236 

physiological, at puberty, 233 

during pregnancy, 234 

pathological, 285 

recrudescence in, 132 

surgical treatment for, 293 
Hyperp)nrexia, terminal, 72 
Hypersonmia, 269 
Hyperthymism, 249 
Hyperthyroidism, 24, 212, 280 
H3rpertrichosis in acromegaly, 256 

with adrenal lesions, 220 

in dystrophia adiposo-genitalis, XLV 

unusual case of, XXV 
Hypo-adrenalism, 268, 281, 316 (cf. Ad- 
dison's disease) 
Hypoglyccemia, 132, 262, XXIII 

evidencing adrenal involvement, 216, 
281 
Hypopinealism (cf . Pineal gland) 
Hypophyseal changes in ph3rsiological ep- 
ochs, 232 

deformation with brain tumors, 192, 210 

diabetes, 263, XLVIII 

glycosuria, 261 
Hypophysectomy, consequences of, 12 

experimental, 12, 13 

for hyperpituitarism, XXVI 
Hypophysis, anatomy of, 2 

changes in, produced by distant le- 
sions, 191 

chemistry of, 21 

deformation of, with brain tumer, 192 

deformation of, with hydrocephalus, 
205 



Hypophysis, dualistic function of, 24 

functional instabihty of, I, XXIII 

injuries of (cf. Trauma) 

pathology of, 19 

physiology of, 7 

significance of tumors of, 26 

secondary changes in, from intracranial 
tension, 20 
Hypopituitarism, adiposity in, 14, 258 

amenorrhoea in, 280 

arteriovascular lesions and, 237 

blood pressure in, 268 

body temperature in, 14, 267 

brain tumors and, XLII 

carbohydrates in, 261 

conception of, 24 

cutaneous features of, 14, 257 

epilepsy in, 272 

experimental, 13 

growth retardation in, 15 

other ductless glands in, 18, 211 

polyuria in, 266 

post-traumatic, XXXIII 

primary vs. secondary, 170 

psychic disturbances in, 271 

resemblance of, to hibernation, 233 

secondary to hydrocephalus, 202 

sugar tolerance in, 261 

with status thymo-lymphaticus, V, XLI 
Hypoplasia, physiological, in hibernation, 

233 
Hypothyroidism, 24 

Incre^ased functional activity, states of, 28 
Infantilism — 

Bramwell's case of, 255 

Brissaud type of, 254 

discussion of, 171, 254 

Herter's type of, 255 

Lorain type of, IV, 254 

theories of, 254 

with gigantism, 170 
Infectious diseases, lowered resistance to, in 
hjrpopituitarism, 236 

relation of, to acromegaly, I, XXIII 

pituitary changes in, 236 

typhoid fever and growth, 236 
Infundibular stalk — 

effect of stasis on, 193 

experimental obstruction of, 192, 200 

position of, in relation to tumors, 71 
Inheritance of hypophyseal deviations, 231 
Insensitivity in hypopituitarism, 233, 270 
Insuffisance pluriglandulaire, 215, 275 
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Interrelation of ductless glands, 2, 18, 21 1, 275 
hypophysis and adrenal, 281 
h)rpoph3r8is and ovarj', 279 
hypophysis and pancreas, 282 
hypophysis and pineal, 283 
hypophysis and testis, 276 
h3rpophysis and thymus, 282 
hypophysis and thjToid, 280 
Interstitial ceUs of Leydig, 229, 276 

variations of, in h3rpophyseal disease, 
277 
Interstitial ceUs of ovary, 279 
Intracranial approach to gland, 295 
Intracranial tumors and h3rpophyseal 
changes, 191 

Laimois and Roy's formula, 251 
Leydig's cells of testis, 211, 229, 276 

relation of, to overgrowth, 230 
Lipomata, 148, 164 
Lorain t3rpe of infantilism, 47, IV, 254 

Madelung's case of bullet woimd, 172 
Marie's syndrome, 23, 25, 249 
Maxillary prognathism, 256 
Meningitis after operations, 298 

serosa with hypophyseal lesions, 203 
Menstrual disturbances in h3rpophyseal 
disease, 279 

after hypophysectomy, 18 
Mental derangements (cf. Psychic changes) 
Metabolism, studies of, 22 

in hibernation, 233 

in hypopituitarism, 258 
Mors thymica, 54 
Mortality after operations, 314 

Nanism, 254 (cf . Infantilism) 
Nasopharyngeal signs, discussion of, 246 
Neighborhood symptoms, 28, 237 

cerebral lobes, 246 

cerebral nerves, 246 

nasopharyngeal signs, 246 

sellar deformations, 238 

subjective discomforts, 237 

visual disturbances, 243 
Nerve supply to hypophysis, 7 
Neuralgia, trigeminal, 246 
Neurofibromata in acromegaly, 148 
Neiurohypophysis, 2, 4 
Nystagmus, 246 

Obesity (cf. Adiposity) 
Oculomotor implications, 246 
(Edema of tissues, 14, 256 



Operative methods of approach — 

endonasal, 300 

intracranial, 295 

mortality figures, 314 

preferential, 297 

sellar decompression, 303 

transphenoidal, 296 
Operations tabulated, 307 
Optic atrophy, discussion of, 243 
Organotheraphy, 315 
Ovary, secondary changes in, 18 

interrelation of, with the hypophysis, 
211, 279 

interstitial cells of, 279 
Overhanging brain position, 63, 306 

Paget 's disease, 153 

Pancreatic islets, in experimental hypopit- 
uitarism, 18 
interrelation of, with hypoph3r8is, 211, 
282 

Parah3rpophysis, 7 
changes in, 284 

Pars anterior, 3 (cf . Anterior lobe) 

Pars intermedia of Herring, 4 
tumors of, 289 

Pars nervosa, 4 (cf . Posterior lobe) 

Parathyroid glands, 281 

Pathology of hypophyseal lesions, 19, 284 

Perimetric deviations, discussion of, 244 

Pharyngeal h3rpophysis, 6 

Pharjmx, clinical examination of, 246 

Photophobia, 238 

Pigmentation of skin, 257 

Pineal gland, 203, 283 

adiposity from disorders of, 259 
experimental extirpations of, 283 
interrelation of, with hypophysis, 283 
primary involvement of (?), XIII, 

XXXIX, XLVII 
secretory disturbances from, 223, 228 
syndrome of hypopinealism, 229 
surgical exposure of, XIII, XLVII 

Pinealism, 93 (cf. Pineal gland) 

Piqiire, Bernard's, 262 
hypophyseal, 172 

Pituitary body (cf . Hypophysis) 

Pituitary headaches, 238 

Pituitary fossa (cf. Sella turcica) 

Polydipsia and polyuria, 265 

Polyglandular syndrome, 18, 97, 211 
significance of term, 213 

Polymia and the hj'pophysis, 17, 265 
after cranial injuries, 265 
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Polyuria, hypopituitarism with, 267 
following operation in man, 267 
following posterior lobe extirpation, 17 
Posterior lobe, active principle of, 21 
activity of extracts of, 8 
deficiency symptom of complex, 258 

relation of to epilepsy, 274 
effect of hydrocephalus on method of 

secretion of, 5 
relation of to mammary secretion, 9 
to metabolism, 26 
to sugar assimilation, 16, 261 
to renal activity, 17, 265 
variability of reaction of, to extracts, 192 
Pregnancy, hypophyseal changes in, 234 

relation of, to hypophyseal disorders, 235 
Progeria, 213, 255 

Prognathism, maxillary, vs. mandibular, 256 
Puberty, hypophyseal changes in, 233 
Pupillary changes, 246 
Psychic disturbances — 

after experimental hypophysectomy, 15 
in hypophyseal disease, 270 

Rachendachhypophysey 6 
Radiographic studies of sella, 241 

value of serial, 243 
Radiotherapy, 321 
Rathke's pouch, 2, 247 

accessory glandules from, 6 

tumors arising from, 288 
Recklinghausen's syndrome with acromeg- 
aly, 148, 250 
Rhinorrhoea, XIII 

discussion of, 93, 247 

Secondary sexual characteristics, 275 
and cells of Leydig, 276 
failure of full acquirement of, V, VIII, 

IX, etc. 
and interstitial cells of ovary, 279, XIV 
precocious acquirement of, XL VI I 
reversive tendencies in, X, etc. 

Sella turcica, acromegalic changes in, 133, 240 
decompression of, 303 
radiographic interpretations of, 241 
varieties of deformation of, 238 

Sexual glands, 275 

effect of hypophysectomy on, 13 
hypoplasia of, XIV, XXXIV, etc. 
interrelation with hypophysis, 275-279 
(cf . Testis and ovary) 

Sexual precocity with pineal syndrome, 
XLVI, XL VII 
excitation after hypophysectomy, 18 



Skeletal development and epiphyseal union, 
252 
experimental retardation of, 10, 15 

acceleration of , 10 
modifications of, 248 
feminine type, 260 
juvenile type, 260 
overgrowth, 248 

in typhoid fever, 236 
imdergrowth, 253 
Sleep centre, 101 (cf. Somnolence) 
Sonmolence — 

after hypophysectomy, 269 
with hjrpopituitarism, 269 
relation of to hibernating states, 101, 269 
seasonal, 101 
unusual example of, XVI 
Sphenoidal sinus disease, 247 

simulated by pituitary cases, X and XI 
Stature of recorded giants, 169 
Status thymo-lymphaticus (cf. Thymus) 
examples of, in hypopituitarism, V, XLI 
in pituitary disease, 54, 282 
Struma pituitaria, 133, 285 
Sugar assimilation (cf. Carbohydrate tol- 
erance) 
Surgical treatment (cf. Operations) 
cyst evacuation, 304 
glandular extirpations, 304 
preferential route, 298 
sellar decompression, 303 
subtemporal decompression, 293, 302, 
305 

exploration, 306 
tabulation of cases, 307 
transphenoidal operations, 296, 302 
Syndrome pluriglandulaire, 97 (cf. Poly- 
glandular) 
Syphihtic meningitis: relation to diabetes 

insipidus, 266 
S3rphiloma of hypophysis, 264 

Tamburini's two-stage process in acromeg- 
aly, 24, 251 
Teratoma (cf . Tumors) 
Testis (cf. Eunuchism) 

changes after hypophysectomy, 18 
histological types of, 277 
in hypophyseal disease, 277 
interstitial cells of (cf. Leydig's cells) 
tumor of, with skeletal overgrowth, 
178 
Thermic disturbance (cf . Body temperature), 
267 
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Thennic reaction after pars anterior injec- 
tion, 15, 268 

hyperpyrexia, 72 
Thymus gland — 

interrelation of, with hypophysis, 211, 
282 

persistent, V, etc. 

secondary changes in, 18 

status thymo-lymphaticus, 48, 54, 206, 
282 
Thyroid gland — 

goitre with acromegaly, XXIX 

hyperplasia of after hypophysectomy, 
10, 18 

interrelation of with hypophysis, 280 
Torpidity (cf . sonmolence) 
Transphenoidal operations, 296 

preferential method, 297 
Transplantations of gland — 

experimental, 11 

therapeutic, 307, 320 
Trauma and hypophyseal lesions, 171, 232, 
265 

experimental piq{ire, 172 

glycosuria following, 172 

with fracture base of skull, XXXUI • 

Madelung's case of gunshot wound, 172 
Treatment in pituitary disease, 291 

siu*gical, 292 

medicinal, 315 

radiotherapeutic, 321 
Tumors of brain — 

and relation to hypophyseal function, 
191 

hypophyseal deformations accompany- 
ing, 192, XLII 

relation of to traumatism, 232 



Tumors of hypophysis, 281 

from accessory glandules, 287 

relation of, to acromegaly, 27 

adenomatous struma, 284 

chromophobe struma, 286 

classification of, 284 

with dyspituitarism, 85, XII, XIII, etc. 

endothelioma, VIII 

extrapituitary, 287 

without glandular symptoms, 94, XIV 
to XXIII, etc. 

homoplastic and heteroplastic, 284, 291 

with hyperpituitarism, 29, I and II 

with hypopituitarism, 42, III to XI, etc. 

in infancy, 29 

infundibular cysts, 289 
j malignant adenoma, 29, 286 

I significance of, in pituitary disease, 27 

I teratoma, III, XVII, 289 

Typhoid fever and skeletal growth, 236 

; Uncmate gyrus fits, 246, 272 (cf . Epilepsy) 
' Urinary secretion, 17, 266 (cf . Poljruria) 

Vision — 

restoration of after operation, XIX, 
XXII, 244 
after rontgenization, 321 
Visual disturbances, 243 
oculomotor palsies, 246 
perimetric deviations, 244 
pupillary changes, 246 

X-ray studies of sella, 241 

treatment for struma pituitaria, 321 
dosage of, 322 
favored by decompressions, 321 
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